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mm^] mmm 

[fff^^S] ^^-K^M^P^. ^i'^^< 1 M®^^djb\ 2. 6<d<10nm 

C7)^HT'&-g)M^:S 1 Xli2fH^®i^^®m^^U^^. 

. 2, • • •) SSJc@Hg$ti7t?^'ffi^Ji$:> ^'f4#:Jlmi: mmm^^Mm 

(D^j^fgfD^'ft:Mmi:5|2j*fj^^d m(Z)^^MmX d milf-S i:, mj^'J^lgSr-x^fe ^MmX 
d m(Dm^iS^> mj&NMt!fe$>'2>MmX d m(Z)^^ 6^{C^ U Vxft^^S 1 ~ 3 ® 

[lt#«5] ^a«#:ji<Z)P^, cfWM«!lJ:Um (m= 1 

,2. • • •) #S{CgHfi$tlfc?^tt^*cM$:/a'l4f2f£»m^l., Sfffa^tt#:Sm 

d m(Z)$tjFO:;^)\ mTb^^iJC-efe-SMmX d m^St^^^M^-Slf 1 ~3 V^-f tlTb^tC 

[M^^6] Ml^^ijS®!^, 'prji<t.^im(Dm^^ff^. 0. 3<d<2. 6 
nin©|gH-efe-g>lt#JS 1 Xtt 2 IH^CD^^mm^ ^ U ^d^o 

CM^^7] gaa'ffiji$:^figt-^a'ffi#:Ji(Z)|^, cpra»MJ:Uni (ni= 1 
,2, • • •) $gtCiH«$tlfci^'l4fls:M$:, ?^'f£#:S m L , t5iBS'ffi#:M m 
®^i^|g^S'ffcMm^5p*tjj^jy d ni(Z)^$:MmX d mil-TS i:, m;^)^^ij(■e^) -SMmX 



1 
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1. 1< (MlXdl+M2Xd2) /S< 2 0 
(3Z:T-SI±, MlXdl-M2X d 2 (DilfeMffi)'e, 
MlXdl-M2X d 2>0 

d 1 1 = (MlXdl-M2X d 2) /M 1 
MlXdl-M2X d 2< 0 
Tfe-5i:^^^mjPd 2 2 5:> 

d22 = (M2Xd2-MlXdl) /M 2 

[ft^^9] M2 xd2>Mi xdi 2 ^m^^t ^m^un 

mm^du ^^m^mit^iii. t&fH^ffi<*S2(DWMff$:d2, ^^i^mmmit^ 

n2t.-t^t, M2Xd2>Ml Xdl -efe-g>lf^^5 ^ ;t 7 ~ 9 ® V^-ftli^J^tCia 
^m'\^i^mU att#i»2, #?^'i4^S2> ?^ffi^»3(Z)->J&<a:=fo5MJ:U^^ 

^n.. mmm^i^mn<D^^i-mm^dn. ^^t^mmmit^nn (n = K 2, 3) 

t-t^t. M3 Xd3 >M 1 Xdl M 3 X d 3 >M 2 X d 2 M , > ^*:M 1 
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m^W:^. frftagfi^'SS*^, 2njg (n=l, 2 - • •) om^i^mt.. 2n 

i^mi. m^i^m2. ^mm2. m^m'B.m2t>micm^^nr^mm^n-h. m 
mm'\ii^mn(D^i^mm^dn. ^mmmm^t^nn (n = i, 2) t-r^t.ii 

^^n^. mm^mm^mt>'^. 2n + im (n=i. 2 • • •) (Dm'Hi^mt. 

i^mi. m^i^m2. im'\ii^m2. m'lti^ms. tpmm2. m&m^m2tim 

(n=l, 2, 3) il-t^t.. M3 Xd3 +M1 Xdl =?!=M2 Xd2l?^S^i:$:i(t 
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¥i^MJPi:¥i^glM'f[:®a$:M2xd2i: L, M2 Xd2>Ml Xd 1 -e^-g>^>^ < h 
^ l-DOm^Mtam^^m'^-AhL.. MlXdl>M2Xd2T'^-5gS?^ffiM=foL.<ti 

3<d<2. 6 nm©^HT'&-SM^:^ 1 9 fH^CDa^^to:^ ^ U 
1. 2, • • • ) #g^C@2a3tlfc^^'|^#:j»$:, l^ffi^Mmiib, IfffH^^'t^f^isM 
X d m<7)Si!fn7b\ mA^TOT'$>-g>MmX d m(;)^fni:^«6U{C^ b V\|f 2 OfH 
[|f*«2 2] S^i^ttM;^)^^^^®^^ 2 njg(Z)^^'ffi^Mi: 2 n- IM 

mm^ ''). 2 n + 1 2 n(Dim^i^mti^^s.izmm-^nr^m^m 

tlim^^m^B tL (n=l, 2, 3 - trjfBm^^A^t>*t(ffa^^BCD g ffi?^ 

2 0 ^ fctt 2 1 IB^^a^^SiP^ ^ U H^o 
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#^2 3 mm(^M%mijii^ ^ u m^. 

[It^^25] -n^MiS^^^. Co, Ni$:|^<, I Va~V I afe j: tJ^ , V I I 

^^^^ ^ u m^. 

[|f^^2 7] ^^m'\ii^mti\ Mn, Tc, Ru, Rh, Re, Os, I 
r, Pd, Pt, Ag, Au, Alf}-^i^mitnr^P^Jt<}l^imt.Cr^i)f£^ 

^n^mmn^^m^mi 9 — 2 4(7)v^■rtl7b^^cfH«cD^^^M^^u^^„ 

CrlOO-X Me X (MeliRe, Ru, Rhti^i^Mitnt^^Pf^ < lU) 'Vm 
^tV, 0. 1^X^2 0 

m^mz 9] 

MnlOO-X Me X (M e « P d , P t ^ tlfe^i'^^ < i: *J 1 S) tl, 
4 0^X^55 (M^»%) (Z)^ffl-e$)€>if^]Sl 9 — 2 4<Z)(/N-rtl*^{CfB« 

-2 4, 2 7~2 9(DV^T4^*^^CfB«®^^^®^5^^^U^^= 

[f»^:^3 1] Mn^QQ_j^ Me ^ (M e « Pd, Pt;^)^^^ 
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4 0^X^55 (M^*%) 
19 — 24, 27 — 31 ®V^-rtl*^^CfH^(Z)^^^^^5^;^ ^ U^^o 

[3t^^3 5] @^i^'[4ji<D«JS$:d f , ;K3ti^'[4^COj?^$rd a ii-rSi: 
2^df^50nm, 
S^da^lOOnm 
0. l^d f /d a^5 

(Dmmv$>^m^mi 9 — 24, 27-3 4®^^-rtl}^)^^cfH«(^^^^®m^^u 

[ff^«3 7] ±m^mmt)K Ag, au, ai, cuf)-^i^mf>tnr=.<pfj:< 
im^^mmn-t^mmm^^mmt.. i va~v ia^j:t/,v 1 1 1-^-^^ 

m^ms 8] ^mmtimm. mm. mm. mmi!}'i^mitnt=.c}^^fji<t^i 
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cif^^4 1] }^mm'\im^mm.^'^vmtt^m^mi-4 o(Z)v^•rtl*^ 

[It^^4 4] 3 0 0'CI;A±4 b 0'C&.T<D^U iEy.m^Mmz. 2 0 0 °C 

'-4 0 ox^(Dmm^m^m^m-tz.t^^mt-t^m^^i'-4: 3(D\,^-tM^iz. 

cit^«4 5] ^pfjt<ii^3 0 o°cj^_h4 5 o°c p^r(Dmm^mmm^m^ 
m^m 1-4 3 (D v^-r4^}^^cfH«®^^^m^ ^ u m^<7)mm:^mo 

m^^-c^^mm^mfj-^fb^j^^^mm^mm^. 2 0 o°cj2a±3 5 o°c&.r(Dum 
rr^mm^mmm^n^. -mmi^-iimmjiM^. $ e){c3 0 o°cji^±4 5 or 



7 
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a 

2sm(Dm%m.m:^'e^jm^. 

itti^o. 2Ti:Ar(Dm^x&^m^mm^'^vm^. 

[0 0 0 1 ] 

MR AM) mz}t:<mm^n^m^mmm^i5^x^mm:^mzm-t^^(Dv:^^ 

o 

[0 0 0 2] 



8 
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tcL^mm ti^Cufj:^ (Dmn^^MV & ^ t^CP P (current perpendicular to t 
he plane) GM R?ii||lC J: ^l^^SJaS*:^*':^ 13 -5 ^ ^ tlT ^„ ^tl 

[0 0 0 3] 

2 S (D m'&.i^<D- 1j ^ FeMn^ I rMn ^ V ^ o t^K^m'l^Un t. mM ^ ^ 

xm^mm.^^mMr£^mm^mmtLxm^^^:^\^y^^j\y:fMt urMv^-sr ^ 
«^"$tlTv^^ (B^jz^mm%^^ ^n2mm^^min) o 

[0 0 0 4] 

mm im^f-mm) it. mi o o o fim^i^xrtf^in^mtt^^j. hdd^^^mra 

(7)^^m'\it>mmii^^^o ttz-m^mmizMi^x^mm-itmo^mmi^^mmx^^^ 
t i^xm^^^m^xitmmti(Dm:Kizii^fj:on&mm<Di&rt)mmiif£''). m 

[0 0 0 5] 
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[0 0 0 6] 

L^A'^b, I rMn^F eMn $:i^'ffi®i:gLfe@^MT'{±, 3 0 0r^ 

S.Cardoso et.al. J. Appl .Phys.87,6058 (2000)) „ 
[0 0 0 7] 

[0,0 0 8 ] 

mmmzMvxm^tm^L'^t^^^mmmmx&^j^ mm^^m^mti'^. 'p^^< 
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^m^tm^^'\i:^i^^^^W'::>Mmm^MLx. * 5 ooe (4 kA/m) mm. 

^m^iCii. 10eJi^_t, 5 0 O0eJ^T®1ii-??Mia©*Mtg"e^niii:VN„ 
[0 0 0 9] 

tfc^m^Mit^pf^K t.^tp mm ^mo. 5nma£^^C^V^T, CoNbZr, CoTaZr, 
CoFeB, CoTi, CoZr, CoNb, CoMoBZr, CoVZr, CoMoSiZr, CoMoZr, CoMoVZr,t)L 
< ttCoMnB^(DCo^T^;i/ y'T^^^M, fe^ V^^iFeSiNb, Fe(Si ,A1 ,Ta,Nb,Ti)N^ 
(7)FemW^^m,. fe'g>V^li, Fe,Co,Ni;0^ ^jSlin^^MS^^'fiTC^^rSO^i^J: 
-^tJ^ffi^fiT', m:^iX¥eCo'^±, NiFe-^^, NiFeCo-^^, ^(DB. FeCr, FeSiAl 
,FeSi,FeAU FeCoSi, FeCoAl , FeCoSiAl, FeCoTi, Fe(Ni)Co)Pt, Fe(Ni) (Co)Pd, 
Fe(Ni)(Co)Rh, Fe(Ni) (Co) Ir , Fe(Ni) (Co)Ru^®3t^ffi, ^ ^ V^ li#^?^'f4-^ 
^,*^FeN, FeTiN, FeAlN, FeSiN, FeTaN, FeCoN, FeCoTiN, FeCoAlN, FeCoSiN 
, FeCoTaN^(Z)^^b%, ^feFegO^, V^^iXMnSb, (Xl±, Ni ,Cu,PtJ(>^ ?>^litl.;t 
^i'^?&< ilt; — O) .LaSrMnO.LaCaSrMnO.CrOgCOA-^^ ^ U ^, fe-g>V\li, 
:^'>5>;Jj-r hmm^tm. MnZn :7x^-r h,NiZn73iv-r h^(^Xfc:°:^^;i/M®E^b%, 

[0 0 10] 
[0011] 

ttc^^nmit. i^m^ii^m(^\H. 'P^£<t.^im(Dm^dti'^. 2. 6<d<10nm 



ttiliE# 2001-3067206 



4t2000 — 330254 



±1 0 0 nm^T^'^M* LV^„ ^^^'Kf^lsi: bT«, Ti. Zr, Hf, V, Nb, Ta, Cr, 
Mo, W Al,Si02, Sic, Si3N4 , A1203, AlN, Cr203,Cr2N,TiO,TiN,TiC,Hf02,HfN 
, HfC Ta205, TaN, TaC, BN, B4C$:M«?)> #?^'f4®^M, WVcm. ^itm. ^it 
mrj^Entl'^^'DX%^<. ^f*U<tt, 2 0 0T:-'4 0 0°C(D^^ai{C^VNT 

[0 0 12] 

, 2, • • •) ^u\z.mu-^nf=.m^wm^. m^w-mmt-h. mtm^a^mra 

[0013] 

xit. m^^mtimm^ titer mcomrn. ^(Dm^i^moy^^mmiz 
J: -Dxmft^mnmtjtm^m. mmm&^^^itmmizmi^xmv o ^m^mm 

[0014] 
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, 2, • • •) mBizmm^nr^m^i^M^. ai^^Mm^L. mmm^i^mm 

(D^^t^m^mitnmt^i^mmdm(Dm^nmX d milt- "5 m7b^^i5:T'fe-5MmX 
[0 0 15] 

^tc^^mit, {^^f£< imo^m^d-fy^. 0. 3<d<2. 6 

o ^^{C2 6 O-C^Jl^MST'li, $^{C^^L<lidli0. 8 — 2. 

tl-g> 0. 5 nmJ^Jil 0 0 n ml^J.rmm'V^^ :i bLtt^M^ LV^„ 
[0 0 16] 

V^;0^ mzCu, kg, Au, Ru, Rh, Ir, Re, Os*^J: V^„ * » ^ tl ^ (^^Mc^-^"^ 
[001 7 ] 
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[0 0 18] 
1. 1< (MlXdl+M2Xd2) /S< 2 0 

(::z:"estt, mxdi-mx d 2(DmMWv. 

MlXdl-M2X d 2 >0 

v$>^ii^m^mmd 1 

d 1 1 = (MlXdl-M2X d 2 ) /M 1 
MlXdl-M2X d 2< 0 

•v^^t^mmmmd 2 

d22= (M2 Xd2 -Ml X d 1 ) /M 2 

smm^mm'\imm[H(D^m^mm^Nmft^t. Nni<o. 0 2x:^azt: 

■efe<5o (Mixdi+M2xd2) /soffiAU. 1 aTizf£^ tm^omtitcDmmt)'^ 
iK^u, tr^2 oa±tf£^t.. mm±KDmi^t)mmizfjt^. tr=.^mmmm 
(DmjBV^umMmmd i i ^r^i>td 2 2 j;u*ii?)^ti^ppnr^#:^f^<^)Sa## 
mNmti\ 0. 0 2i;^±tf£^iim^m'^<Dim'p. mitmmizm't^:r.:^jv^ 

[0019] 

tr=.^mm\>t. M2xd2>Mi xdi-e^-5^^> m'^m 2 ^mmt ^mnun 



1 4 
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^X^^o ^^affi»4(Z)M2 Xd2*^]SXtf>^^MMf^Ml Xdl j: U:^^ 

[0 0 2 0] 

^MM^U^^tLXlt, CoPt,FePt,CoCrPt,CoTaPt,FeTaPt,FeCrPt$: 
[0 0 2 1] 

t-fc. mM'\iMf^tLXltm^lti Ni81Fel9^FeSiAl, FeSi.Fe 900010-^"^^ 
§VUi, CoNbZr, CoTaZr, CoFeB, CoTi, CoZr, CoNb, CoMoBZr, CoVZr, CoMoSiZ 
r, CoMoZr, CoMoVZr,^ U < ttCoMnB^COCo^T^;!^ 7 T>^*JM, fe^V^^iFeSiNb 
, Fe(Si,Al,Ta,Nb,Ti)N^©Fe^^|sg^MM, MnZn^ oi h ,NiZn^ x h ^ 

(Dm^tmm^ti^tifth^^^ tr=.-m^\^y^mmiiLxit. Fe,co, uiti^ibmit 

tit=.^m^m'\i7tm^50%&,±^tim^i^X. Mx.liFeXCo(100-X) (15^X^100) 
M^COFeCo-a-^, NiXFe(lOO-X) (40^X^70), M^CONiFe-^^, NiFeCo-^^, ^(D 
ftfi, FeCr, FeSiAl,FeSi,FeAl, FeCoSi, FeCoAl, FeCoSiAl, FeCoTi, Fe(Ni)Co)P 
t, Fe(Ni) (Co)Pd, Fe(Ni) (Co)Rh, Fe(Ni) (Co) Ir, Fe(Ni) (Co)Ru^®?t^'ffi, & 
^^m^M^'\t^^,t.t:LFen, FeTiN, FeAlN, FeSiN, FeTaN, FeCoN, FeCoTiN, 
FeCoAlN, FeCoSiN, FeCoTaN^C^^-fb^. ^T^Fe^O^, ^ S V^ ttXMnSb , (Xl±, Ni,C 
n,?ti)-^'ihMltnt=.CP^ji< t> — O) jLaSrMnCLaCaSrMnCCrOgCOyN- ^ U ^ 
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[0 0 2 2] 

mn^^n. M2 xd2>Mi xdi -efeu, Mmm(Dm.itizMi^. m^mtrim 
•V g 1 ^m^-t^ 2 -D(Dm'\ii^mmm'\ii^m^m\:'XR^m^:^ v 

-2) J:e){C^^y >^LTV^^„ ^^c^gHST'tt, $ fc*f ^MIH 

J:VA„ ^tl'b®cfIrajg§:fe^^^'2o(Z)Sfi^^'^£®$:^#'^^-^^C^V^r%). ^^^;^< 

h^mis(D^^m^miJ^. ^wmmj:';, i^-Kf^isMu ^'Kf4tji2 
mi. mmm'^iif^m2(D^mmm^^2. ^nmMmitm2}i-t^h. M2xd2 

[0 0 2 3] 

W:tim<DmBM(Dm'\t:^\^timit-'^ n M^^jt-^M. 7.\^yynv ^frf^icfe 

m%mfimtu^m'^^^^\tmA^m^t.^o 'K{cM2xd2<Mi xdi^^ti 

2o(7)^'ffiM*':, fRftifecfr^SfflUJ: U, ?^'ffi^MU im'\^Wmu ^^ffi^S2® 
K trfM'S^»2(Z)^t^J^ji:?:d2, WHfO^^t: $:M2i: "T ^ il, M2Xd2>M 



1 6 
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1 xdi ■^n^n(Dmmm^^-t^uwt}$>s^^it:7.\^ 

[0 0 2 4] 

[0 0 2 5] 
[0 0 2 6] 

i^'l4#:Ml> ^ffi#:Ji2, #»ff^!|:®2, 3 < ^ 5 M J: 'J 

SfflH^'K^Sn^^i^MM^dn, Wl^fDI^-ft M n (n=l, 2, 3) h 
M3 Xd3>Ml Xdl J:t>* M3 Xd3 >M2 Xd2 "e^ ^gPI^^®^ 
^btcML, ^ffi^Ml i:^^tt^S2®^-^^^#®:^^$;^)^ 3 (Z) ^ ^ U H 

[0 0 2 7] 



1 7 
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^i::^^v\„ tr^Mm^^M^)m< t.m'\ii^m2(Dmititm(D^mizmso % 
^t^^^^-ts^tx. m'\ii^m 3(Dmit(D:^^u ^ iz mm x^s. 

[0 0 2 8] 

m^w^. mm^mm^mt>\ m^i^mt.. 4¥m'\±i^mf}^^mzmm'^tir^m^ 
^n-Dm^m-mm^x^iS. ^^m'^mizML. 2o(Z)cfr^M®^{i{ctt$^{c 
2'D<Dm^mmt)mm^jim'\tm (m^m-\im) timi^-tSo 2'D(Dm&m^miz 

MmmzM-rsm^(DMm^'\ttf^mL<m^jit^ns. ^m^(D^t>iz^mm'\^m 
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[0 0 2 9] 

m^wh. mm^mm'\imtiK znm (n = i, 2 - • •) <Dm'\ii^mt. zn 

[0 0 3 0] 
[0 0 3 1 ] 

:^mma)mm.m.mm^it. mMmiz2-D(DmMmmm^t>mmizmm^tit^m 
i^^®7b^fe-5o 2'D<Dm^m.um^<Dm^ (^mm^mtimi^i$^mtr^s.^^iz^nx' 

[0 0 3 2] 
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[0 0 3 3] 

o 

[0 0 3 4] 

t.f=.:i^mm\t. 'ptA<ii^. m^m'^mi. ^r^mi. m^n^mi. im^^^ 
m^Hf^mrKD^mmm-^^ri. ^i^mMmit^^n (n=i, 2) hL-r^h. m2 

Xd2 ^Ml Xdl T^-g>3i:$:#^hf 3 fB«CD?^^Sm^^--??fe^ 
„ ^^T% igg'fS^Sl ^^'f^{^^:J»2^iSv^(Z)M*^yKWi:'5^^J:e)^c, 

'f^^^-a■&-5V^^i#aM^$:^^oTV^S„ SV^^CM¥^fT'^^ ^ M2Xd2^ 
[0 0 3 5] 

[0 0 3 6] 



2 0 
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[0 0 3 7] 

^w^. mm^mm^mti\ 2n + iM (n = i, 2 - • •) (Dm'\ii^mt. 2 

[0 0 3 8] 
[0 0 3 9] 

v^^t-v^o ^(Dt:^. 2^(Dm^mum^(Dm'\i:fy'^^v\-fnit. 2^(Dmmmm 

[0 0 4 0] 

$:foIv^T^^-2>i:^> 2'Zi(Dm^m.mm^(Dm'\i.t>^mi.i'}tnt. 2'D<Dmmm^m 

[0 0 4 1 ] 

^t^:$immit. (^^rj:<t%. mmm^mi. ^mmi. ^tt^^Mi, m^'^^i^ 
mi. m^i^m2. #^^tt^S2, ^ffi^»3, ^mm2, mmm'\^m2t)^miz 
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n=l, 2, 3) i:-r^i:, M3 Xd3 +M1 Xdl =)fcM2 Xd2 -e^-Sr 
[0 0 4 2] 

e>tC, M5S?^'f£M-^^-2>V^li#^^-^$:^f oTVN^o M3 Xd3 +M1 Xdl>M2 X 

^m^is^^Mm^Mhxmitmm.^^'iot.^K. ^i^^n(Dm^mhKmM'^ 
U^. fe^v^^it^^^^^$:^t.7Si:^J^^^s^^llI^^cMIlI«^^f e)o Msxd 

3 +M1 Xdl<M2 Xd2®SB^*'J^'j5ioh^, ^'ffi#:M2*'«^M#{cMLT 

mM.m'^<Dr=.i^izM.f^if±m'Bmiihxm-f3^r. m^m 2 ti^^mmmzMvxm 

[0 0 4 3] 

3, cfira»2, 0^?^'|4jf 2T^«fig$tl-5^^®m^^C0@'K*^'^bV^^-a-ett 
[0 0 4 4] 

(Dmm<:^mtm^£^i^^^<Duwti:Si^\^itmmmm^m-r^mnmmm^x:& 

So 

[0 0 4 5] 
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^X. m (m=l, 2, • • •) HiJCiBfi^tlfe^tt^M^:, ^'Sflsjfm^b 
[0 0 4 6] 

t.r=.m^it. ^mm^m^m^-t^m^i^mo)\H. ^mmm^^jm (m=i. 

TOiS?CH^'fbMm^5pi*;]^j¥d m®a$:MinX d m ^ -f" -g> i: , mti^^mX&^MX d 
ni(Z)^.fO)0\ m:6^MiS[T'fe-5Miiix dm®^^^i:M'Si';, ^tt#:JB |Bf±7b>;K3S?^'f4 

®;S^^^#tt^iS:J»i:Mi$c»Mmx dm(D^iciSi^i:bMt-^„ M^/ox^^-ecDS 

[0 0 4 7] 

Wt(Dm^^2Xd2t L, M2 Xd2>Ml Xdl X$)^(i.^fjt< t^l '^(Dm^^tfiM 
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[0 0 4 8] 

;()^v^-^■e)^^'^^#:Jg 1 tt> m^f^iLm^Bxm^ji^if\^^\^<o m^^tm^BcDm 
^mtf^t^izm\:^\^^x$>nit. m-:^\^o)9\>Mmiz.Mi^x. m^i^ti'^mi<t& 
iifim^t^^mtm^Bt)'^m^m.m^^^m^(DMmm(D\^^ti'^m^izm^£^ 
z.inzf^^. "rA^ :^iiLxm\'^s>m'^. ^M.^iffim^<Dmumizi]\\^x. Mm 

[0 0 4 9] 

mtm^m(Dm. 'p^^< i^fj^. ^^)(Dm'\$.m^^j^MmmzMLxmit 
mm.m.m.mM%m.i)im^x-&^o 

[0 0 5 0] 

mx$>^^t.t)m^L\^\ 

[0 0 5 1] 

^(D^ofj^m^m^mtLxi,t<pf£<t.^iM(Z)^m^i^mt.. mmm^i^ 
3<d<2. Q nm(Dmmx^^mw.MmMm%w.trim^x^^^t^^m^L^^. 

[0 0 5 2] 

2 4 £BIE#2 0 0 1 - 3 0 6 7 2 0 6 



#2000—330254 



mmtiwrn^t-^nM^^MR^n^^tij^x^^^o ^(dh^. dff^o. spat 

^ij^nt>n^ 0. 3 nmjeA_hl 0 n m&.-fmMX&^ ^ ttt^Mt. LV^„ 
[0 0 5 3] 

V^7b^ #{CCu, Ag, Au, Ru, Rh, Ir, Re, Os^^iv^o ^ ^li^ tl ^ ®^M(^-h-^ 

, $>^\.^itz.n^(D^m7r,m^ 5 o%J^_h#t^-^^^^^±'f[:-^^fe^-efeoT*;^v^ 

o 

[0054] 

^r=.miz. m&m^m^m0^^^m^i^m<D[H. ^mmm^vm (m=i. 2 

[0 0 5 5] 

mmx&^nmx d mO)mnot.m:fy^iZ-i'ib-t^ilX\ A-rT^5:|§^$i±S^i:tt 
[0 0 5 6] 

m^^m^B tL (n = i, 2, 3 - mmm^kjkzy^mmm^B(D}^mm'&. 

2 5 ailE# 2001-3067206 
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[0 0 5 7] 

^ (DMmmizM L X , m^mw-xmiim. ^t^ -^m n b ttrnj^miri ^ 
, m^^mm^(Dmm.mizi]a^x. mmcomB^m.m.mti^±m'^n^r=.i^. s/n 

N ^m^zta^x^^. 

[0 0 5 8] 
[0 0 5 9] 

^m^i^n. (prji< t^-m(Dim^±mt(D^mmx:^^zttimtL^^. m 

A{i^^C7)#?^'|±^MX(X=Cu, Ag, Au, Ru, Rh, Ir, Re, Os) i: ^-ft^^, m^t<^ 
> M^t<^. m^it'^iJ-^'^MitntcLR (R=,Si02, Sic, Si3N4 , A1203, AlN, Cr203, 
Cr2N,TiO,TiN,TiC,Hf02,HfN, HfC Ta205, TaN, TaC, BN, B4C, ^ liJ2^_h(^ 
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[0 0 6 0] 

^fe*l§^(Z)T:^S7!)'^Fe, Co, Ni$:|^<, I Va~ V I J; t>% V I I I ^3 

j: ^ M R (Z) T M -r -5 ^ ^ Tb'^ T' ^ -5 c 
[0 0 6 1 ] 

[0 0 6 2] 

Mn, Tc, Ru, Rh, Re, Os, Ir, Pd, P 

tir^mmmm'\$.^m-t. tt^:in^(D^^mmmi^A^(Dmufhmt)^i oat%je^ 

[0 0 6 3] 

#{C, ;S3fe^^tt#:J**^> ^""XIOO-M ^^X (MeliRe, Ru, R h *^ 

e>^litlfcii>>&< i: 1 T-^^n, 1^X^20 (ZJ^HT^-g) 

[0 0 6 4] 

^fc, mz. R^^'\i.i^mt>K mm^ ""loo-x x ^^^^^ p^, ptfj^ 
^mittir=.<prj^< t.^ im) -vm^n. 40^x^55 m^M%) <Dmmv$) 

^^{C^f * LV^lfMSI'[4$:^■t= IrMn, FeMn{CJti«U> «^M-g-^» 

tf^^\^^t^l^l:$>at.^.t>n^o tr=.^(Dm\iemmz, Se^tCTc, Ru, Rh, 
Re, Os, Ir, Pd, Pt, Ag, Au, A 1 ^(D^^Mtt^ I 0 a t %&.-f 
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[0 0 6 5] 

itmmrmm t mm^ mmii^m ti^ ^^-rti^ bcc^jt ^ ^ ^ # , i^-k 

o 

[0 0 6 6] 

<t^im) vm^n. 40^x^55 <Dmmv^^). rmmmi 

[0 0 6 7] 
[0 0 6 8] 
[0 0 6 9] 
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^fettTMO (T=Fe, Co, Ni M=A1, Si, Ti, Zr, Hf, V, Nb, Ta, Cr, Mg)^©^^^ 

bV^, t.rcm.m^m^^^i^ilLXm^, TMN(rrT% T=Fe, 
Co, Ni M=A1, Si, Ti, Zr, Hf, V, Nb, Ta, Cr, Mg)^(Z)^'fl:^3^l^'f£^/b^M* 
LVx.. ^r:Lmm^m^m^i^iH^XmnCi^ZX\ T=Fe, Co, Ni M=A1, Si, Ti, 
Zr, Hf, V, Nb, Ta, Cr, Mg)^(7)^'fb#/^^'[41**'JM* L V^„ 
[0 0 7 0] 

7b\ Mx.ifCo(Fe)NbZr, Co(Fe)TaZr, CoFeB, Co(Fe)Ti, Co(Fe)Zr, Co(Fe)Nb, C 
o(Fe)MoBZr, Co(Fe)VZr, Co(Fe)MoSiZr , Co(Fe)MoZr, Co(Fe9MoVZr , L < ^iCo( 
Fe)MnB^:*W* bV%„ 
[0 0 7 1] 

2^df^50nm, 

S^da^lOOnm x 
0. l^df/da^5 

(Dm?^if^5 nmJ: VW^^ t'l^'^fj^m^m^^m^ ^ t.ti^X^tj^\,\ 1 0 0 n 

^lJ:Uj¥v^i:, SKMlc J; U H^ScD^^^Mb ^rfSiil"^ o 3 5 O'Cj^Ji 
®Mgl^Ci3V^T, MR(D^itt)'^{pr£\^\ ^ff * L V^ d f h d a ® j:btt, 0. 1^ 
d f /d a^5 h^-So 0. 1 j; ^;%/^$V^i:, ji^«f5:7b^jg^ U ^"T < , 
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[0 0 7 2] 
[0 0 7 3] 

Z.(7)i:or^^m^mmt.LX\%. Ag, Au, Al, C u e>3glitlfe^^7& < 

h^im^m^^iL-t^'mmn'&^mmii. i va-viaj3j;t>\vi i ny^^b 
. mmn'm^mm (D m ^ t. L X itm nm---i 0 0 nmnm. nm^mmmnvx 

(its: n m—mnm^Ml^W^ b 
[0 0 7 4] 

^fc:^mm<D^mmt>^mm. mm. mm. mm-f3^^Mitnr^(p^jt<t.^imo) 
^m^^timmii^tt^ii^mi^x$>^t^. hy:^jvmM.mmmmz^^mm.m 

t fe(i4£##:h LTJiMX-ti. ,Si02, Sic, Si3N4 , A1203, AlN, Cr203,TiC,Hf 
02,HfN, HfC Ta205, TaN, TaC, BN, B4C, DLC, C60, fe-g> V^^±t^ftH<[:-^%(D^ifiK 

[0 0 7 5] 

MM'^mhmm. 'mmt.f=.\tmmtf^(bm\tnt=.pr£< t.^ ima^it^mmn^u 

V^ C P P GM R?if^{C J: Sffm^Mi^^® 

w.n^m^ti'^wmx^^. 

[0 0 7 6] 



3 0 
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[0 0 7 7] 

±t:L^mmt.L>X\t. S^^M®^A^Tt;#{C, V,Nb,Ta,Cr,Mo,W, Cu, Ag, A 
u, Ru, Rh, Ir, Re, Os;^)W*LV^„ ^ ^ 34x ^CD^^*'J^«ffi $:^t)^ V^g^ 

f^itm. iB'fl:#!f*^e>^«tlfeR (R=,Si02, Sic, Si3N4 , A1203, AIN, Cr20 
3,Cr2N,TiO,TiN,TiC,Hf02,HfN, HfC Ta205, TaN, TaC, BN, B4C, VN{iJLJ^_h 

[0 0 7 8] 

m$:lRl±$-&-5^i:*'5T'^^o mm^mmm^ii^ilLXltm:^ltFe30A, MnZn:7 

hmm^it!^. fe-5v%li/^n^X:^-r hM^^b#I^, tt^itim (T=Fe, C 

0, Ni M=A1, Si, Ti, Zr, Hf, V, Nb, Ta, Cr, Mg)^(Z)^^b%3t?^'S#::«)W* L 
V^, ^fe^^-^^^Si^'fS^*:^ LTttTN, TMN(ZirT% T=Fe, Co, Ni M=A1, Si, T 

1, Zr, Hf, V, Nb, Ta, Cr, ns)^(Dm^t^^m^i^i>mt ^tc^m-^m 
^M^i^t.LXltT^CiZZ.X\ T=Fe, Co, Ni M=A1, Si, Ti, Zr, Hf, V, Nb, Ta 
, Cr, Mg)^7bW*LV^3 T )iy Y 7.Un t LX . M;t{iCo(Fe)NbZr , Co(Fe)T 
aZr, CoFeB, Co(Fe)Ti, Co(Fe)Zr, Co(Fe)Nb, Co(Fe)MoBZr, Co(Fe)VZr, Co(Fe) 
MoSiZr, Co(Fe)MoZr, Co(Fe9MoVZr , b < liCo(Fe)MnB^^W* L V^„ 

[0 0 7 9] 

[0 0 8 0] 



3 1 
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^ ^ K ^ L T %j -5 r ii T\ A)l ^;\^ify J ^ Xt£ Ett^'ptsi S /N 
[0 0 8 1] 

5<a/b<l O^TT'^^r i:T% ^^U^^ffi:^-^]SVN?^^®m^^-. &'2)V^^±S 
[0 0 8 2] 

^fci^%m<Dmm.mmmMmMifim^\t. 3 0 o°cj^±4 5 o°c&,yoizfu^ 

XMMIC, 2 0 0°C~4 0 0r(Z)^#tfiMS2:M-r3i:-e, -gtlT^MR^f 

[0 0 8 3] 
[0 0 8 4] 

[0 0 8 5] 

m^Mf^h. mMm.tfi^i&mmi\:ir:s>^(DBmx> $e3{c3 0 o°cj.:a±4 5 o-c 



3 2 
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it. #tCPtMn, P t P dMn*W* LVN„ 
[0 0 8 6] 

[0 0 8 7] 

^r^^^m^t. <^^^^<t%. m^m^Mi. ^mmi. ga^ttMi, 

[0 0 8 8] 

mmm2. ^r^mz. m^m\im2f)m^mizm.^mm^n^^iix\ m^it^ 

x$>^m^. mmmiz^''). m^T-m.m^mi^^^iiij^x^^. ^mm'\imi^ 
j;t>\ 1^ j^m'\im 2 tiK 2'D(D^mMiz^ttir=.mmiz$>^zt.x. Mmno 
^^izj:^mit^m.(DA^v^^n'^^^^tt>^x^^. t.r=.^mm^m(Do-h 
> (i^^r^Kt^imtiK m'ii^mt^m-\ii^mti'^^mzmm^nr=.mm^W'^:it 
x\ Wimitiz^^^m^^mmx'^^. 

[0 0 8 9] 

m^t:^i^fjK m^iz^^nx&^^t^wMt.^^m^mmm'?'X$>^o 
^^irrLxm''j^^^^i^(Dm^t:fj\^tim^^iz^nx^^m^. ^^^mmm^ 



3 3 
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[0 0 9 0] 

tt^:^mmit. mmmmz:B\^^xim'\immm(Dm^f}\ 2. 6nmi^±5o 

-5, MA{S> Cu, AU TiN., TiWN, CuAl, CuMTi, Ag, Au, P t 
[0 0 9 1 ] 

*;t:*:^0^tt, 4m<Dm^m^mt. zmcD^m^^mn. 4.m(D^mm^^^ 

[0 0 9 2] 

1 /*r^M 2 /H^i^ttjg 2 2 ym&m^m 3 /cf^r^js 3 / e a 

^ffiM2/4rr^jg4/@^^ttM4/;5M'i4#:jS3T', m^m^mt>\ Mun 

>'WTX^K#'f£5:^L<H^[#-e#, C P P • GMR^CfeV^T«, iftSm-ft 



3 4 
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[0 0 9 3] 

ttc^mmt. ^pr£<t^. m^mmm. ^r^m. gfta-ffiM^ m^^^^ 

s fi?^'f4M(^M^ffii^±, * e &m^m<D±mizm^^t^m'^izit^mR!Z^iz x 
(D^oizm^i^mtim'\ii^mt)^^M^t^nr\f^x^j:\^K ^mo^m^. ^^-jy 

[0 0 9 4] 

j^vyTMo:)m^mit\tBLm.n^mm-t^t^^\zo. 2 T]^j.rx:^^z.hiim 

ii^mm.mzM^^i^M^7x.m\t. 1 o%jt^_h5 o%J^)^TT'fe^r^}^^M*Lv^. 

[0 0 9 5] 

^m\tnr^imiy^^^i^^MmM.mm^x-Sb^m%mjim^x-&&. z.t\.^(DU 

M;tfiFe, Ni, C o fe^V^^iFeNi, FeCo, CoFeNi ^-^^^b-f "5 ^ 

X. ^^M^m(Dnmit\z^nt=.n^^m-t. mK.\tz.n^(Dum<D^xtimz 

. i^'l4^js$:N i F ^ LT^NiFeCrT&W* b <, (NiFe)61Cr39®M^j£^:^W* b V^ 

o 

[0 0 9 6] 
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<Z)<£T&=ffx.-5 i:V^e) ^ U >y L*^b^*'^f>, -loVlt. KuV/kBT (Ku 

[0 0 9 7] 

m/^mm/^m'^m^%mmm:m^m^^xmm,-t^. :&^\^\tymnm/ (t 

[0 0 9 8] 

, -r:t>fcf-i:sT-*3Ki/'t/3 > (IBD) , i^=y7.^-^^y\^-I^^f^\,%KF. 

, MBE, ^^y-:ny-^>( y^^mm. iim^JiI?^fife^cMv^^4^'g. P VDT'#ig 



3 6 
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[0 0 9 9] 

-5>f;r>^U>y> RIE, EB, F I B^®%S6^^-5V^^j:'fb^eUx^y^>^' 

A X ^ > ^ M V ^ ^ ^ M R (Bj J: I c ^i; m ^ „ 
[0 10 0] 

(mmm 1 ) 

[0101] 

1 ) 

Ta (3) /Cu (500) /Ta (3) /PtMn (30) /CoFe (3) /Ru (0 . 7) /CoFe (3) /A 1 203/N iFe (8) /Ta ( 

3) 

(if>:/;i/2) 

Ta (3) /Cu (500) /Ta (3) /PtMn (30) /CoFe (3) /Ru (0 . 7) /CoFe (3) /A 1 203/N iFe (4) /Ta ( 
3) /N iFe (4) /Ta(3) 
(it>^;i/3) 

Ta (3) /Cu (500) /Ta (3) /PtMn (30) /CoFe (3) /Ru (0 . 7) /CoFe (3) /A 1 203/N i Fe (5) /Ru ( 
0.7)/NiFe(3)/Ta(3) 

(if^m^itmmxmmtnm) 

Ta(3)/Cu(500)/Ta(3){±Tg|5M*ET^JS, PtMnld;M3^«#^. CoFe( 
3)/Ru(0.7)/CoFe(3)«@^^^ttM. Al203{itfir^M, J^Ujb^Sa^ffiJS (ft^BT 

[0 10 2] 



3 7 
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©MRffillM (5X5,t*m2) ^r^-fo RAtt^*l=fe, 60-70 Q /fin^ ^^T-fe-S^ 
1, ^3|Bf2T{i, ilS(^^H°>'A;b>^'M(7)MRffi^$:^LMRli24:S.Uf, 30%@S^ 
ofeo ^3P4 3Tli, MR«25%@MT\ 400 Oe^a^C#^eU^MRffl<Z)^ffl*'« 

M^ti-2>o ^4xliMi|^3-ett?^'f4^MT^<g>NiFe|Bl±:^^, < '^■S 

(K>]^^(j^iio\z. ^^8f2^cfcv^T^i^gp^^«75)^5^<^^^cotl. 
M3^:^3^c^v^T^i, M*Wv^^^ffi#:M (MiP^f3T'^±cfr^M{ic^)^^tt#:JS) 
^t^_hT(^M:^|nI:^'^HW) ^C;&-5 7^^, 4000eaMT% ^^W<&Mmm,'&.^ 

m^Wa±.yayW&Mm^'^f:^hj7.\^yvuv-:t^^'iofc.m (04, a) , 
t>*gfi?^'l4jS?:^^-rsaS#:M*^. 'fpftitj^gp^^^fC^bTmf {c;5;6 i:-r 
[0103] 

<!klC, itlP>(Z)-9-> >^;i/(Z)±50 (Oe) T'®MRffif^® J^A^ ^il^^H 
[0104] 
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[0 10 5] 

~1 Onm®^HT'li-b->^;b®4: »J tj<£vxmaij5:#feo LTTacD 
ftfi> Ti. Zr, Hf, V, Nb, Ta, Cr, Mo, W Al,Si02, SiC, Si3N4, A1203, AIN, Cr 
203,Cr2N,TiO,TiN,TiC,Hf02,HfN, HfC Ta205, TaN, TaC, BN, B4C;^ if }CO V^T 

[0 10 6] 

r^J^tC, •9->'y;i/2 ^COV^T, ^^if-rX?: 2 x 2 ytim^i: LTa$:^ti^ 2M<Z)NiFe 
(Dj?^$:^cov^TM^7^c ^-r, 2M®J¥^^|sfC{cLTj¥^$:^'ffc$-&fei:r 
6> 1 nmJ.:A_hl 0 0 n mJ^TT" tti5T;?^;d(Z)M^i>;?)^5i^-e ^ fee ^(DMj?®$gH 
X\ TaS$:^tf2M®NiFe(Z)jp:^?:M^'5 J:e){C'f^$^Lfei:^5, IsIliMj^-X?^ 
-5i:^{ci:b^Lm^^:dti, Jti;Dt-^«r&J*^M ?3tife„ i®a'f4#:jS(Z)Mff^cDM 

•9->-^;i/a : NiFe(x)/Ta(3)/NiFe(Y)/Ta(3)/NiFe(Z) 
i^->^;i/b : NiFe(X)/Ta(3)/CoFe(Y)/Ta(3)/NiFe(Z) 
i^>:/;i/c : NiFe(X)/Ta(3)/NiFe(Y)/Ta(3)/CoFe(Z) 

, X+Y+Z(Dj¥.»7&^-^®^#lCfeVAT, X+Z=YCD^#T'^£v^^5^^i7;^)•^^#^tl, 

{C^3V^T, NiFe(©|gfD^<t:$:Msl,CoFe(^|g7p0^^>fb$:Ms2i:-r'5 ^, Mslx(X+Z)=Ms 
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2XY <D^i^r^i&\^^mmtiti^^'^n. mA^mtx=z cd^t-^ot^o -^^iz-^y:/ 

;i/ c -eii, MslXX+Ms2XZ=MslXYC7)^^C-^£v^^^;^iJ?:^#feo 
[0 10 7] 

= 1, 2. • • •) #^^cgHSS4^fc^^'f£^«$:. «^Sm^L, tufH^tt^ 
mX d mCD^fD*\ mTb'^^iftT'fe -SMmX d m(D^^ni:|IM6^{C^ L V^ ^ ^C■|SV^^^; 
[0 10 8] 

^t=.. if >^;i/3 ^C0V^T, NiFe^cS^^^nfe#^^'[^^^tMi: l/T, v. Nb, la, c 
r. Mo, W, Re, Ru, Os, Rh, Ir, Cu.Ag.AujCO V^T^^^^^:;^(Z)^'fb $:ii^fec 

-tf'YXtt2 X 2 /im^i: ufco •tf->:/;i/3 iiiBimtc, m?l:^®'fii*^-9-> >^;n J: U 

/J^$ < Jfe-S^^^fS^^jP^tt, VT'liO. 9nm, NbT'liO. 9 5 n m, Ta 
■eiiO. 7nm, Cr-eiiO. 7 n m, Mo-eii0 5 2 nm, WettO. 5 5n 
m, ReT'iiO. 42nm, RuTliO. 8nm, Ir-eiiO. 4nm, Cu-eiiO 

, V-eiil. 8nm, Cr'^li2. 5 n m. Re-eiil. 5 n m, CuT'li2. 1 
[0109] 

r^ic, •9->y;i/3:5:t>*-9->^;i/i i:»*^^75)':|sii:;T% ^^-l?--f 2 x 2 

i^->^;i/d : NiFe(2XX) 

■9->>'';be : NiFe(5/4XX)/Ru(0.7)/NiFe(3/4XX) 
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0 0 nmi;AT-c^it-^y':^)vh<Dmmzi5\^^xmMtj<Dm'j^'t)mmv^r^. i o o 

[0 110] 
[0111] 

-^y^JVf : NiFe(X)/Ru(0.7)/NiFe(Y)/Ru(0.7)/NiFe(Z) 
-b->>^;i/g : NiFe(X)/Ru(0.7)/CoFe(Y)/Ru(0.7)/NiFe(Z) 
■9->>'";i/h : NiFe(X)/Ru(0.7)/NiFe(y)/Ru(0.7)/CoFe(Z) 

Y+Z(D Tb'^ <Z) ^f4^ }C is V ^ T , 

X+Z=Y®^f4^"eMR;()vjN$ <;&U, $ e>{CX=Z(Dh^tti^S/jN'jiti:J&o;t„ 

>^;i/gT'ti, X+Y+Z®j*^;()^-'^C7)^^4^^Ci3V^T, NiFeCOlgftl^^b ^Msl ,CoF 
e(D^^lI^>f[:$:Ms2^-r-S MslX (X+Z)=Ms2XY ®^f^-r^MRl±/jN$ < * 
/jNMliX=Z (D^T^oifcc $ ^{CiJ-> >'';i/h-ettMslXX+Ms2XZ=MslXYCD^tCM 

[0 112] 

1, 2, • • •) #g{c@BS$ti7^c?^'[4^Jg$r, «#:Mm^L, mtm^i^m 
[0 113] 

NiFe^§V^^j:, CoFe§:MV^fe^\ CoNbZr, CoTaZr, CoFeB, CoTi, CoZr, CoN 



4 1 
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b, CoMoBZr, CoVZr, CoMoSiZr, CoMoZr, CoMoVZr , L < t±CoMnB^(7)Co^T^;i/ 
yyy^Un. VNliFeSiNb, Fe(Si,Al,Ta,Nb,Ti)N^(7)FeS^^^MI4,c fe-S 

o-^^, NiFe-^^, NiFeCo-^^, -?-CDff6, FeCr, FeSiAl ,FeSi ,FeAl, FeCoSi, FeC 
oAl, FeCoSiAl, FeCoTi, Fe(Ni)Co)Pt, Fe(Ni) (Co)Pd, Fe(Ni) (Co)Rh, Fe(Ni)(C 
o)Ir, Fe(Ni)(Co)Ru^®Mffi, V^^i#Mtt^^, * ^FeN, FeTiN, FeAlN 
, FeSiN, FeTaN, FeCoN, FeCoTiN, FeCoAlN, FeCoSiN, FeCoTaN^^^-fb^J, * 
feFe304, VNttXMnSb,(Xli, Ni ,Cu,Pt*^ P>^lfti:t::i'"?& < ^ tj — ^) .LaSrMnO 
,LaCaSrMnO,Cr02®/\-^;i ^ U fe-5VAli. >^X;5j^ NM^^fc^, MnZ 

%PA±^/vT^^^ ^m^i^ * « U ?^'S^js tl li. in CD^^ *^ ^ -5 c 
[0 114] 

^r=.i;x±(Dmmmr'it^mmtLrmo3^m^^r=.t>\ ^(Dmsioz, sic, si3N 

4 , A 1203, A IN, Cr203,TiC,Hf02,HfN, HfC Ta205, TaN, TaC, BN, B4C, DLC, C 
[0 115] 

(mmm 2 ) 

[0 116] 

■9- y ^jv 1 

Ta (3) /Cu (500) /Ta (3) /CoFe (32) /A 1203 (X) /CoFe (3) /Ru (0 . 7) /CoFe (3) /PtMn (20) 
/Ta(3) 

■y- > y ;b 2 

Ta (3) /Cu (500) /Ta (3) / (CoFe (4) /Ta (3) /CoFe (4) ) *4/A 1 203 (X) Fe (3) /Ru (0 . 7) /Co 
Fe(3)/PtMn(20)/Ta(3) 

-t^>y;i/3 

Ta (3) /Cu (500) /Ta (3) / (CoFe (3) /Ru(0 . 7) /CoFe (5) ) «4/A 1203 (X) /CoFe (3) /Ru (0 . 
7) /CoFe (3) /PtMn (20) /Ta (3) 



4 2 
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^^•V. (CoFe(4)/Ta(3)/CoFe(4))*4i:l±, (CoFe(4)/Ta(3)/CoFe(4))M ^ 4 Pg^ 
[0 117] 

5, 1 0 X 2 5, 20 X50, 4 0 X 1 0 0 /i m^lC^^ J: (C^ -b-M{CMM;(JDX 

L, sr^iiies^i^^s^^, ±sp«^$:?^^!XL, 1117, Rx:^m8iz^-t^z)r£mm 
^n-Dmm.m^mm^mmm^t.vr^. m. it>>^;n~3®cfir^jST^^eAi2o 

^cmjp:5:iilibTv^■^.„ ^M^tix^, aoor, 5k o e ®??g#cfi-e i . 5 ^r^i^^a. 

[0118] 

itmLt=.o imi) (C^t-o 3^^®^*'!2X5~20 X50;tim2(Z):^^$(D 

R^r^Lfco ^^®ajb'^4 0 X 1 0 0 /iin^T'li, -9" > t;'";!/ 2 , •9->>'";i/ 

3 i:%]VIRli]SV\tj®(Z), '^y^JV3(DlrfLM:blt'^y^)V2 ^±m-^x^^^^ii 

[0 119] 

[^1] 





■y- > y ;u 1 




•tJ->7';u 3 


2X5 


39/49 


46/40 


46/3 


lOX 25 


40/18 


46/16 


47/ 3 


20X 50 


41/15 


48/15 


49/ 2 


40X100 


37/ 9 


45/10 


45/ 3 



[0 12 0] 
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[0121] 

(mmm 3 ) 

^^^^ h u y T.j'^y ^ iz ^ i)smmmm^±^zp^r(Dnn^^mLt=.. 

[0 12 2] 

Ta (3) /Cu (500) /Ta (3) /PtMn (30) /CoFe (3) /Ru (0 . 7) /CoFe (3) /A 1 203/CoFe (dl) /Ru 
(0.7)/NiFe(d2)/Ta(3) 

\zi^^mzmMm^\.. siiic^^i-j: 

e)?S:»T®$:itoS[i:«SSMa^Si5T;m^=-^l Lfe. WiVm^mX. 260"C, SkOe 
®?^#cfiT' 1 . S^ra^fofeo f^lSL^m^^$:±2dO(Oe)(^ppHri^|^cfJTMRS:M 
^L, iti{6^/jN^SP^^#fC^{t-5MR®^>fbS:si^7to (^2) {C^fc 

f^^r-eCoFe(Z)|g7fni^^bMUi2.15T*;tNiFe(D|gfna<t:tiM2«lTT% ^©ill^l? 
ttCoFeT^^ j: U ]SX t:°>i^M^T'&-g)„ * fe^cfiN m ^i^g|5^^^^C^5;^•t 
lKJ¥d22$:, d22=(M2Xd2-MlXdl)/M2i: t;#mLPPor^l^^f^{Cj3it-5JK®I^T' ■ 
OyJxm^^^W.-^i^^fz.m.'^'S^^. mfeSli, MlXdl-M2X d 2(Djf<e>t>fffiT'fe^o 
[0123] 
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m2] 



dl 


d2 


(Ml Xdl+M2X d2) /S 


(M2xd2-Ml 
X d I) /M2 


Nib 




2 


4. 5 


44 


U. I 


A n nnn Q 
U. UUUUo 




2 


4. 8 


18. 2 


0. 5 






2 


5 


13. 28571429 


0. 7 


A A ft O 

0. 003 


47 


2 


10 


2. 50877193 


5. 7 


0. 004 


49 


2 


20 


1 . 547770701 


1 C 7 

10./ 




*♦ o 


2 


30 


1.33463035 


25. 7 


0. 012 


41 


2 


50 


1 . 188183807 


45.7 


0.019 


40 


2 


100 


I.0898641S9 


95.7 


0.036 


30 



[0124] 

(*2) (Mlxdl+M2xd2)/S®'fii*U.14; U%:^^<20i: ^;tJ/^$V^tg 

ibit. Nm;5)'^:^#V^#-^, aiS®SLtlJ^)^^ tJM R L> * ^ (Ml X dl+M2 X d2 

m^t la^ {c o i?) h n -§> = 

[0 12 5] 

DC^ffiMJ^i: UTNi81Fel9$:MV^fe7b\ fi&{C, FeSiAl, Fe 
Si,Fe90ColO'^ifefe-5V^^±. CoNbZr, CoTaZr, CoFeB, CoTi, CoZr, CoNb, CoMoBZ 
r, CoVZr, CoMoSiZr, CoMoZr, CoMoVZr,^ L < liCoMnB^(DCo^T^;i/ 

^>■5V^ttFeSiNb, Fe(Si ,Al ,Ta,Nb,Ti)N^(Z)Feai^^SMJP^f , MnZn^x^^T 

LTli, Fe,Co,Ni;^)^^^^i4^fe^M5S^^'[4^^5: 
50%;^±^ti'?^'ffiflsT% Mx.l»|giSM(Dj:^lC, FeXCo(100-X)(15^X^100)M 
^©FeCo-a-^, ^fe, -ecD^fii: LTNiXFe(100-X)(40^X^70)M^®NiFe-^^, 
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NiFeCo-^^. -e®ft&, FeCr, FeSiAl ,FeSi ,FeAU FeCoSi, FeCoAl, FeCoSiAl, Fe 
CoTi, Fe(Ni)Co)Pt, Fe(Ni) (Co)Pd, Fe(Ni) (Co)Rh, Fe(Ni) (Co) Ir , Fe(Ni)(Co)R 
n^<D^m'\t. ^-5V^tt#^^^'ffi'^^,*feFeN, FeTiN, FeAlN, FeSiN, FeTaN, F 
eCoN, FeCoTiN, FeCoAlN, FeCoSiN, FeCoTaN^O^-fb^J, ^;;^Fe304, $>'5)V^iiX 
MnSb , (X tt, N i , Cu , Ft :;^)^ tl ^i'" J& < =fe — O ) , LaSrMnO , LaCaSrMnO , Cr02 (D 

[0 12 6] 
(II»J4) 

M'liM 1 HLX. PtMn(20)/CoFe(3)/Ru(0.7)/CoFe(3). cfJ^Jf 1 ^ b TA1203, 
^^'f^^JSl ^ L.TCoFe(l)/NiFe(4), -^^^M bTTa(2) b feCO"^, ^ i^-^ 

T&'5NiFe(10)T^fi^$tlfe:7^>y ^^^M \^^m^^. ^m^i^M 2 V$>^^u 
(0.7), #[S#;JS3 -e^'g)CoFe(2), cff^jf 2 "e^-g, A1203, 2 T'fe 

oFe(3)/Ru(0.7)/CoFe(3)/PtMn(20)i:>KSM$:?^f!Kb, :7^>y^^:*'-r K^r^l" 

[0 12 7] 
[0128] 

r^i/-JV }^/mM,'^Mm l /PtMn(20)/CoFe(3)/Ru(0.7)/CoFe(3)/Al203/CoF 
e(l)/NiFe(4) 

/N i Fe (10) /Ru (0 . 7) /CoFe (2) /A 1203/CoFe (3) /Ru (0 . 7) /CoFe (3) /PtMn (20) 
ilS2/±g|J>>-;i/F 
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[0129] 
[0 13 0] 

(mmm s ) 

[0131] 

-9->y;i/i 

Ta (3) /Cu(500) /Ta (3) / (CoFe (3) /Ru(0 . 7) /CoFe(3) ) /A 1203 (X) /CoFe (1) /NiFe (4) 
/Ta(3)/NiFe(6)/Ta(3) 

-y->-^;b2 

Ta (3) /Cu (500) /Ta (3) / (CoFe (3) /Ru (0 . 7) /CoFe (3) ) *1 0/A 1 203 (X) /CoFe ( 1) /N i Fe 
(4)/Ta(3)/NiFe(6)/Ta(3) 
-th>^;i/3 

Ta (3) /Cu(500) /Ta (3) / (CoFe (2) /Ru (0 . 7) /CoFe (3) ) *10/A 1203 (X) /CoFe (1) /N iFe 
(4)/Ta(3)/NiFe(6)/Ta(3) 

3 r -e, (CoFe (Y) /Ru (0 . 7) /CoFe (Y) ) *10 ^ li. (CoFe (Y) /Ru (0 . 7) /CoFe (Y) ) M 
^10m^^)Ml^X^mLrc:it^Mm't^. ^fe, CoFel±^7FDa'fl:7b'5 2 T, NiFe 
(i 1 T(D%CO$:MV^fe„ 
[0 13 2] 

^4x^tl<Z)#'M^^:7;t h U V^=yy>{ $:fflV%T^^^Ma*^ 2 X5, 10X2 
5, 20 X50, 4 0 X 1 0 0 a* m^tCJ^^ J; -5) JC^ -y-M(C^iHiDX b, JSHie^ 



4 7 



miiE# 2001-3067206 



#2000—330254 



^(Dx^, 33o°c, 5KOe(Dm^^x 1 .^mmmmm^n-Dr^o 

[0133] 

^tl-ftl(Z)MR$:±5000eT'M^b;t^^$: (^3) C^fc 
[0134] 
[^3] 





Mix ) 


:VR(X ) 




2X5 


25 


30 


IS 


lOX 25 


27 


32 


18 


20X50 


26 


31 


22 


40X 100 


17 


22 


10 



[0 13 5] 



2(D±^-^(D-^y:/jWit. -t^->^;i/ 1 ~3 ^^^cMR®^£T*^:^^v^„ rtitt, 

^o:^:t«?)i:.©t)4x-g>o ^ ^^Rrtlcz)^^?^4^^c^v^T y jv 1 1 1:^ 
^i2(^^7:)^^V^MR$:5^LTV^-5. 3 T'®MR(^<£Tli@S?^'[4MT'^ 

e (CoFe (2) /Ru (0 . 7) /CoFe (3) ) *1 OJS ^ S tl^^# t!)^ ^ D , S ffi ^'ffiif CoFe 
(l)/NiFe(4)/Ta(3)/NiFeM®i^|S}CSLn?:^D, M R:;&'5<£T b 7^ ^j® il. Stan's 

o ^fe-9->:/;n ^c^t/^-t^>>^;^2(Z)MR;^)^]Sv^(Z)^i, in^'[4^M(7) 

[0 13 6] 

i(Z)J:e){C, f^^raSMJcUm (m=l. 
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[0 13 7] 

-9->^;i/2 ^C0V^T, CoFelCgS^^tlfe^N^tt^jfi: LT, V, Nb, Ta, C 
r, Mo, W, Re, Ru, Os, Rh, Ir, Cu,Ag,Au{CO V^TM RCD^^t $:ii^7t„ iSMS 

2 tmMl^. M^^MRt^^^'^n^0^'\^i^(Dm^^t. O. 3nm~2. 6nm(Z) 
mmx^&^tco *7^MMIg:^^]«< -SIC otitic 0. 6 n mJe^Tc^]i^^®■y- 
[0138] 
[0139] 
[0 14 0] 

Ta (3) /Cu(500) /Ta (3) /CoFe (3) /Ru (0 . 7) /CoFe (3) /A 1203/CoFe (1) /N iFe (4) /Ta (3 

) 

-9- 2 

Ta (3) /Cu (500) /Ta (3) /CoFe (3) /Ru (0 . 7) /A 1 203 (0 . 25) /CoFe (3) /A 1 203/CoFe (1 ) / 
NiFe(4)/Ta(3) 

■9->>^;i/3 

Ta (3) /Cu(500) /Ta (3) /CoFe (3) /Ru(0 . 35) /A 1203 (0 . 25) /Ru (0 . 35) /CoFe (3) /A 120 
3/CoFe (1) /N i Fe (4) /Ta (3) 
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Ta (3) /Cu(500) /Ta (3) /CoFe (3) /RuA 10 (0 . 8) /Ru (0 . 35) /CoFe (3) /A 1203/CoFe (1) / 
NiFe(4)/Ta(3) 

[0141] 

MT-fe'5)Al203(Z)Mffti> ^tl^tV®^^®aiCj3VNT, R A ^^00 £^ )ti 
[0 14 2] 

mmiMJ:^. 300°C^t>*400°C7:\ 5 k O e (Z)^!?-^*^^ 1 . 5 ^f^^^S o 

□ 

[0143] 

^tl^4X(DMR$:±5000eT'iiI^Lfe^m$: (^4) iC^-To 
[0144] 
[|S4] 









if 3 




t; 




MR(X) 


MR «) 


MR (X) 


300 


48 


43 


35 


30 


400 


2 


IS 


13 


11 



[0 14 5] 

(^4) IZ^-t^ziiZ, @^S'ffiMcO#mffi^jsJli: LTRu$:Mv^fe-^^->^;I/ 1 
T'tt, 300°C®f^^g|-ei±StjffiVMS4R$:^L7^t;®C^, 400°C (OMS^l? li« 
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HiSM-y- > ■^;kc ^ ^ raM ^ ^ A 1 203<z)^^b^f4^ ff^^-i^^v $>^r^ztt>'^ 

tlT V^■g> i:#X. 'i^X'So 
[0 14 6] 

^r^^(Dm(Dm^i)^^4¥m^<^miivri>t. ±mw=cn, kg, au, ru, rh, ir 
, Re, OS) t.m'itm. mitm> m^tm. miti^-fy^^mitnr^R (R=,si02, sic, s 

i3N4 , A1203, AlN, Cr203,Cr2N,TiO,TiN,TiC,Hf02,HfN, HfC Ta205, TaN, TaC, 
BN, B4C, $>^\,^t&.±<D^mm ?:X/R(Z) 2MJKA±fC#MfbtC-t-5, $>^V^ 

[0 14 7] 

immm i ) 

[0 14 8] 

-9->>'';i/i 

Ta (3) /Cu (500) /X (3) /CoFe (3) /Ru (0 . 7) /CoFe (3) /Fe304 (0 . 25) /A 1 203/Fe304 (0.2 
5)/NiFe(4)/Ta(3) 

•Itv:/;b2 

Ta (3) /Cu (500) /X (3) /Co (3) /Ru(0 . 7) /Co (3) /Fe304 (0 . 25) /A 1 203/Fe304 (0 . 25) /N 
iFe(4)/Ta(3) 
(JSmWcDMjp-e^^linm) 
ZLZLTn Xli, Hf (bcc) ,Nb(bcc) ,Ta(bcc) ,Ru(hcp) ,Pt(fcc) ,Cu(fcc) $:^^t>\ 
* . CoFettbcc^if it i: ;^ ^ ^^ fe^ 
[0149] 

MTfe -5 A 1 203(7) -e4^^tl(Z)^^®a^C^V^T, RA^nOOS^ /tiin^^lli: 
^Si-S J:e){Cbfeo ^lKlt^(7)MRffi$:i!j^b;t|g^$: (a 5 ) fC^fo 
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tti!iE# 2001-3067206 



#2000—330254 



[0 15 0] 
[*5] 



X 




•*)->:/)V 1 bcc 


-«t>:/JU2 hep 






MR(%) 


MR a) 


Mn 


bcc 


3 


2 


Ag 


f cc 


3 


5 


Hf 


bcc 


15 


10 


Ta 


bcc 


15 


11 


Nb 


bcc 


13 


8 


Cr 


bcc 


15 


16 


Ru 


hep 


7 


13 


Pt 


fee 


7 


14 


Cu 


fee 


S 


21 



[0151] 



T:%jS^ LT I Va~V I ai3J:t>\V I I I ^ J; t>*Cu j; ^Iftife^i'^^ < 
^(D-^y^Jlt. TmmCDf^t) U ^CFeMnfe^V^^iIrMn&MV^^-9->:/;l/S: 3 0 0 
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[0 15 2] 

(mmm s ) 

[0153] 

Ta (3) /Cu (500) /Ta (3) /X (30) /CoFe (3) /A 1 203/N iFe (4) /Ta (3) /N iFe (4) /Ta (3) 
(fSmp^C^mi^T'^^ttnin) 

[0154] 

t-J:e>^ra?:#^^tt:«^^§5[^^«J^^^i:Lfc„ 350°C, ?^#ttiT'M^^ 
[0 15 5] 
[0 15 6] 
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MR(%) 




IrMn 


6 




FeMn 


7 




Cr80Mn20 


25 




CrSOMnSO 


27 


3^A/Ui [7 'J 


CrTc 


10 


^-Ij tA» |y 'J 


Cr99 5RuO 5 


3 






20 






25 




rrR0Rii20 


24 






2 






4 












27 


^jtaa i7'J 










7 




PrQQ c^RaO 






PrQQRpl 


14 




rrQORpin 
ox 7v/i\t;x\^ 


25 




ox OVIVC^W 


17 

X 1 




ox f 


5 




Ol Wo 


12 

X £j 




PrTr 

ox XX 


19 

X ^ 




ox UVI U»JV/ 


12 




PrPt 

ox r L. 


13 




ox ng 


11 


:::^//t!i 17 'J 




19 




Pr Qfi A 1 S 


13 




Cr76A124 


22 




Cr70A130 


20 


mmm 


CrPtRu 


18 


mmm 


CrPdRu 


17 


mmm 


CrPtRe 


16 


mmm 


CrPdRe 


18 


mmm 


CrPtRh 


15 


mmm 


CrPdRh 


13 



[0 15 7] 

(*6) ®j:e)tC, M3t^'ffi^M^\ Mn, Tc, Ru, Rh. Re, Os, 
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Ir, Pd, Pt, Ag. Au, Alf3^i^mitnrz{pfjt<t.%imtCr(D'^± 
[0158] 

immm 9 ) 

[0159] 

-»^>:/;i/i 

Ta (3) /Cu (500) /Ta (3) /X (30) /CoFe (3) /A 1 203/N iFe (4) /Ta (3) /N i Fe (4) /Ta (3) 

-y->y^;i/2 

Ta (3) /Cu (500) /Ta (3) /N i FeCr (2) /X (30) /CoFe (3) /A 1 203/N i Fe (4) /Ta (3) /N i Fe (4 
)/Ta(3) 
•9->y;i/3 

Ta (3) /Cu (500) /Ta (3) /N iFeCr (2) /X (30) /Co (2) /CoFe (1) /A 1203/N i Fe (4) /Ta (3) / 
Ni Fe(4)/Ta(3) 

[0 16 0] 

J:e>ic^-9-MJcM*[IXL, Mr^^e^m^J^fi^^. ±^«^i^?^^L, Billed 

[0161] 
[0 16 2] 
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4 



m7] 









if >7';u 2 








MR (35) 


MR (X) 


MR(!i;) 




IrMn 


6 


7 


9 


itnm 


FeHn 


7 


8 


10 




Pt35Mn65 


I 


1 


1 


mmm 


Pt40Mn60 


t8 


24 


2S 




Pt48Mn52 


26 


29 


31 




Pt55Mn45 


17 


19 


22 




Pl60Mn40 


2 


2 


2 


it^m 


P(i35Mn65 


1 


I 


1 


^mm 


P(140Mn60 


11 


14 


15 


^mm 


PdSOMnSO 


16 


18 


20 


^mm 


Pd55Mn45 


12 


15 


16 




Pd60Mn40 


I 


1 


I 


ttnm 


(PtPd)35Mn65 


1 


1 


1 


mmm 


(PtPd)40Mn60 


15 


17 


21 


^mm 


(PtPd)Mn 


23 


26 


29 




(PtPd)Mn 


16 


18 


20 




(PtPd)Mii 


1 


1 


1 



[0163] 
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^mmX'it. 3 5 0°C(Z)^^SMS^CfeV^T=fe; I rMn. F e M n Jg^^CD©^^ 

, 4 5 ox:cD^^a^^c^v^T^i. 3 5 or j; u ^ ej(c@^^#*^±#L, 0^ 

l:'tt4 5 O°C(Z)MS^^C0^?^'ffiJSCDfiSfD?^fb;6^^L<M^i'^U, 

t>HmKmwctimz.^ t v^ ^ tj © i:s,t>4x^o 

[0164] 

tfe-9->>'";i/®(Z)T^i: LTN i F e C r $:MV\fe.1^-> >^;KDT'li, $ ^iClf 
^tt:i^|pl_hLTV^Sr <t7b'Jr$>}«)^-g><. mm(Dm^itN i F e , C u^$:l±l^5?) f c 
c^ig$:i#oTMfe'&VAtth c p, h c t «ig§:|#oT;%MT'5i^-e^7t„ * 

111) ®@HfBI:^^g£<^oTv^-5ri::^)^^^7()^o^o tr=.^7&(7) (mmm8) tm 

[0 16 5] 

nt)^\^±-t^^t.t)'^t>^^^o Colt. C o F e tCirfcicb, =mSfi£iS:$:^gr btC < 
[0 16 6] 

|^A_h(D^i::^>^, S^^'fSf^fcM*^, jIW^ MnlOO-X Me X (Mel* Pd, P 

tf}-^^mitnr^<^^^ji<ti%im) x-m^n. 40^x^55 (Z)®h 

{CTc, Ru, Rh, Re, Os, Ir, Pd, Pt, Ag, Au, A 1 ^CO-^ 
mMtt"^! Oat %J2^T-^*tlTV^T=b«tlfejSf^'f4^^L;to 
[0 16 7] 
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[0 16 8] 
[0169] 

mmm i o > 

[0 17 0] 

Ta (3) /Cu (500) /Ta (3) /PtMn (30) /X (0 . 5) /CoFe (3) /A 1 203/CoFe (3) /Ta (3) 

■9->:/;i/2 

Ta (3) /Cu (500) /Ta (3) /PtMn (30) /CoFe (1 . 5) /X (0 . 5) /CoFe (1.5) /A 1203/CoFe (3) / 
Ta(3) 

[0171] 

ctexc^i^-MtCMiDXb, jSr^ilie^M?:?^^!^^, ±^|S«M$:0^b> Elites 

i-j:e)^E^®$:^oSii:m^L^^^»^m*^^b7t. 35o°c, M.m^'^m^mk. 

[0172] 
[0173] 
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irt- /i- 










MR(!K) 






CoFe 


23 


23 




Fe304 


30 


34 




h 


32 


33 




FeAlO 


36 


38 


^MM 


FeTaN 


32 


34 




FeHft4 


32 
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[0 17 6] 

mm^m^m^i^tLXit^mmm(DFe30A, mZny ^l^^ hCOm. ^iZnyai 

*IIJfeM(^FeAlO(Z) j:e)^TMO, (T=Fe, Co, Ni M= Al.Si, Ti, Zr, Hf, V, Nb, Ta 
, Cr, Mg75)>P,^«ti;t— 3je^±)^(DMM?^'l4#:"e%;|Hl^®^m;^)^fe^r i: 
$:^i^bTV^-g>„ LTli:*:||SgM®FeTaN,FeHfNCOfa, T 

N, imiZLZ.'Q:. T=Fe, Co, Ni M=A1, Si, Ti, Zr, Hf, V, Nb, Ta, Cr, Mg;^)^ ^ 

M^FeTaCFeHfC^ffi, Tm{Z.Z.X. T=Fe, Co, Ni M=A1 , Si, Ti, Zr, Hf, V, N 
b, Ta, Cr, Mg*^ ^^«tlfe-oJe^±)^®S^[:%gS?^#:-et;im^cZ)^«$:5i^ L 

[0 17 7] 

(Fe)NbZr, Co(Fe)TaZr, CoFeB, Co(Fe)Ti, Co(Fe)Zr, Co(Fe)Nb, Co(Fe)MoBZr, 
Co(Fe)VZr, Co(Fe)MoSiZr , Co(Fe)MoZr, Co(Fe9MoVZr , L < liCo(Fe)MnB^-eii 

[0 17 8] 
(USSMl 1). 

[0179] 

Ta (3) /Cu (500) /Ta (3) /PtMn (da) /CoFe (df ) /A 1203/CoFe (1) /NiFe (5) /Ta (3) 
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[0 18 0] 
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[0181] 

*7^^n^4X(DSSIIH;(l[fX|ff(D-y-> y;!/?: 2 6 0°C, 3 sot:. 4 0 0°C, 4 5 
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^®^<Z)»?^||{c?^<;5iU> mmmumti'^3 s o°c~4 o o°ci:]^?S:/nirx$: 

[0182] 

z(D-m^Lx. mi uc 260 °ci:4o o'cxm^m^n-DtMRmm^^ 

'to 

[0183] 

Ta (3) /Cu (500) /Ta (3) /PtMn (300) /CoFe (3) /A 1203/CoFe (3) /Ta (3) 
-e.^-So aA^^>^Ir^jiJ&^*35i^^:$tlTV^JfcV^7^*?), fe^V\liFeCo3nm/PtMn30ninCO 

[0184] 

:$^Mmm<D^X% Mt)M4^7t■9->^;^^CfeV^Ttt4 5 0 °C (Z)M^^ 1 5 % 

2^df^50nm, 5^da^l0 0nm, 0.1^df/da^5 
[0 18 5] 

t.t^:^mmmxit)x^m^i^t.vx?tm^m\>^r:Lf}K -^(Dmo^^^m^mzi^ 
vATt;3 5o°c7b^^4 5 o°cx'm^M^ti^nibti^mmitmtmi^x$>^ ^ ttf^ 

[0186] 

(mmm 1 2 ) 
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[0 18 7] 

^ y 1 

Ta (3) /Cu (500) /Ta (3) /PtMn (20) /CoFe (6) /A 1 203/CoFe (1) /N i Fe (5) /Ta (3) 
•9- y y ;i/ 2 

Ta (3) / (Cu (250) /Ta (3) ) *2/PtMn (20) /CoFe (6) /A 1 203/CoFe (1) /N iFe (5) /Ta (3) 

it>y;i/3 

Ta (3) / (Cu (50) /Ta (3) ) *10/PtMn (20) /CoFe (6) /A 1 203/CoFe (1) /N i Fe (5) /Ta (3) 
(fSmP^®MJ¥T-mfelinin) 
* (Cu (50) /Ta (3) ) *1 0 i: li, Cu (50) /Ta (3) 2: 1 0 M^Mit Lr=.Zil^M^-t 

So 

[0 18 8] 

-r Lfec SOO-C, 350°C, 400°C. 450 

°CT-<Z)?^#cfi»S|^®MR'fit$: (^10) IC^fo 
[0189] 
[*1 0] 
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+f->y;i' 2 
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[0 19 0] 



(^10) 3 0 o°C(Z)i^^aiil'eii-y->:/;i/i , •9->y;i'2. ■9->>^;i'3 
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[0191] 

^^ijiicDm. Ag. Au, Ai, cu^^^mitnr^'pf£< im^^m^t 

•t^mmn-^i^mMt.. I Va~V IaJ3j:t>\V I I I 7b^ ^^litlJ^^f-^^ < ^ =fe 
[0192] 

xmmLt=.. z0hy:^jimMm.mi^mt. ^mmt>mm. mm. mm. mm-^-^ 
i^mi,ttir:L'p^j:< im(Dftm^^timmi^t.r^\t^mi^x&^ t^izm^ u 
. Mi^m^M^tm. mtm. mitm. mmim. t.r=.\ti^mi^t.hx\t,s\Q2, s 

iC, Si3N4 , A1203, AIN, Cr203,TiC,Hf02,HfN, HfC Ta205, TaN, TaC, BN, B4C 
, DLC, C60^C^V^T|HI^(D^^$:5S^bT^^'2)o "^fc^n^CD^f^mmz. Cu,A 
g,Au,Pt,Pd,Rh,RhIr,Ru7S:if$:iiC*?)i:-r'£>^^}^)^2 0 %Jt^T#* tlT V^T 

tmrnmcD^mm^x ^^<. * r=.mm7ximt>mmmzmtDtit=.mmx % j: vx„ 

[0 19 3] 

^^■tm^iz-D^^xmrn-t^o 

[0194] 

immm 13) 

-v^:^ hu>:^A-^ ^iz^vsimm'itmm±iz5;Ar(Dm.m^i'^mht=. 

•9->>^;b 1 

Ta(3)/Cu(500)/Ta(3)/PtMn(10)/Co(3)/Ru(0.7)/Co(3)/Cu(2.2)/Co(l)/NiFe(2) 
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/Pt(7)/Ta(10) 

-9->^;i/2 

Ta (3) /Cu(500) /Ta (3) /PtMn (10) /Co (3) /Ru (0 . 7) /Co (3) /Cu (2 . 2) /Co (1) /NiFe (2) 
/Ta(3)/NiFe(4)/Ta(3)) 
it>>^;b3 

Ta (3) /Cu(500) /Ta (3) /PtMn (10) /Co (3) /Ru(0 . 7) /Co (3) / Cu(2.2)/A1203(0.3 ) /Co 
(1) /N i Fe (2) /Ta (3) /N iFe (4) /Ta (3) 
■tl- > y ;i/ 4 

Ta (3) /Cu (500) /Ta (3) /PtMn (10) /Co (3) /Ru (0 . 7) /Co (3) / Cu(l. 1)/Al203(0.3)/Cu 
(1.1 ) /Co ( 1) /N i Fe (2) /Ta (3) /N i Fe (4) /Ta (3) 

Ta (3) /Cu (500) /Ta (3) /PtMn (10) /Co (3) /Ru (0 . 7) /Co (3) / CuAlO(2.2) /CoFe(l)/Ni 
Fe (2) /Ta (3) /N i Fe (4) /Ta (3) 

■9->>'";i/6 

Ta (3) /Cu(500) /Ta (3) /PtMn (10) /FeN (3) /Cr (0 . 7) /FeN (2) /CoFeB (1) / CuAlO(2.2) 
/CoFeB ( 1) /N i Fe (2) /Ta (3) /N i Fe (4) /Ta (3) 
(fi5mP*3(Z)mj?l?#&«nm) 

^tl€4x<Z)#MM$:EBU y $:MV^T^d^®^*^0.1X0.1^ m^fC^-g) J:^) tC^ 

"^mizmmmjiL. mmmmm^m^^^. ±mnm^m0^L. muz^t^o^j^ 

[0 19 5] 
[0 19 6] 
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[^11] 



IT Ji/ 


iJ 


M K V /Q > 


1 


Q. 6 


n 


2 


0 . 5 


1 u 


3 


1 


t O 
1 I 


4 


1. 1 


15 


5 


0.8 


12 


6 


i. 5 


8 



[0 19 7] 

[0 19 8] 
[0 19 9] 
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[0 2 0 0] 

^r=.^mmt.Lxit. :^mmm(DCu(Dm. ^^^M©?Si*^T'%#^c, v,Nb,Ta, 

Cr,Mo,W, Cu, Ag, Au, Ru, Rh, Ir, Re, Osti'i^Mlttlt=.(P'^Jt < IM'^^^^ 
^ |H|#C7)^^*># S 3 i: fiS^ U T V ^ § o 
[0 2 0 1] 

t.r^^mMM<DRnMO^t^Si^'P, Ru/Al203/RufeSV^^i, Ru/A1203CD#MI^® J: 

nt^R (R=,Si02,SiC,Si3N4 ,Al203,AlN,Cr203,Cr2N,Ti0,TiN,TiC,Hf02,HfN,HfC 
, Ta205, TaN, TaC, BN, B4C, $> ^ \^^\t&.±(D'^^m (DXRit^M. &^^^it 

x/R(D2 J; o izm&.±(D^mm^m\'^^:r.t:x^m^mm(D\^±$>^ \>Htmm^ 

[0 2 0 2] 

T»Fe304, MnZn^x^-Th, NiZn i ^ h ;^ 31 ^ h^J^lCf^^^ tl 

^feliTMO (T=Fe, Co, Ni M=Al, Si, Ti, Zr, Hf, V, Nb, Ta, Cr, Mg)^(^^'ft; 

mmm^i^xmm(Dm^t)'^M.^tit^. tt=.mm^^mm^i^ thxm^i, tmn(- 

:r.X. T=Fe, Co, Ni M=Al, Si, Ti, Zr, Hf, V, Nb, Ta, Cr, Mg)^(D^fb^3S 

m-\ii^xmm(Dm^t)^^i^tit^. tt=.mm^m^m'\ii^t Lxitmc(^^x% t= 

Fe, Co, Ni M=A1, Si, Ti, Zr, Hf, V, Nb, Ta, Cr, Mg)#T'|lI#(D^ij:^*'^M ^ 
tlfeo ^7tT^;b>' TX#|Jf ^ LT, Co(Fe)NbZr, Co(Fe)TaZr, CoFeB, Co(Fe)T 
i, Co(Fe)Zr, Co(Fe)Nb, Co(Fe)MoBZr, Co(Fe)VZr, Co(Fe)MoSiZr , Co(Fe)MoZr, 
Co(Fe9MoVZr ,^L< «Co(Fe)MnB^-r- 1^^®^^ L T V^ ^ „ 

[0 2 0 3] 
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(mmm 14) 

[0 2 0 4] 

-t^>y;i/ 1 

Ta(3)/Cu(500)/Ta(3)/NiFe(l)/FeCo(l)/A1203/CoFe(10)/PtMn(20)/Ta(3) 

-9->y;b2 

Ta(3) /Cu(500)/Ta(3)/NiFe(2)/Ta(3)/NiFe(l)/FeCo(l)/A1203/CoFe(10)/PtMn( 
20 )/Ta(3) 

-y- y y ;i/ 3 

Ta(3) /Cu(500)/Ta(3)/NiFe(3)/Ru(0.7)/FeCo(l)/Al203/CoFe(10)/PtMn(20)/Ta 
(3) 

T^^i/ A§:MV^T;*•9-;(JIIXL, ^tl^tL®#SMfC V^T, a/bJ^)^ l , 1. 5. 5 
, 10, 1 2(Z)i:b^^^S^^$:>f^igLfeo iot^T a<Z);R${ilOOOnini: 
1*17- F?^fecI:t>*-fei/^^CDi|lit±2000nmi: bifeo M*tIX^, ±gP@0^ L 
, 4 0 0°C(Z)7K^i/>^-$:=rf Ell 2^c^•r J:e)?^^^um^-i: L;to 

r(Z)^^'J -$:240t:(Z)K^cfiT% 1 0 KOe®a« oT S^i^'ISM^i^^t::^ 

[0 2 0 5] 

i:, ^i±sm\z'D\^x. Mmtht=.m.^mmm3\z'D\.^x (*i2) ^fcm^^^tc 

O^^T (^13) 

[0 2 0 6] 
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[3^1 2] 
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[0 2 0 7] 
[*1 3] 





■it >y;i^ 1 




v->y)v 3 
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[0 2 0 8] 

(^12) iS^Xf (^13) cfcU, :^mmm(D'^y^)V2]kV^'i)'y^J\y3iZi5 

mt^wi. 5<a/b<i oi^^rx'^^t^m^M^^m:hti^m'bn^o 

[0 2 0 9] 

immm is) 

[0 2 10] 
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rmt^-JV \^mM'^MM l /PtMn(20)/CoFe(3)/Ru(0.7)/CoFe(3)/Al203/CoFe( 
l)/NiFe(3) 
it y y ;i/ 2 

T^Pi/-;i/ K/^^:$}'ilJg 1 /PtMn(20)/CoFe(3)/Ru(0.7)/CoFe(3)/Al203/CoFe( 
l)/NiFe(3) 

/N i Fe (4) /Ta (3) /N i Fe (4) / m^^mm2/±m - K 

-9- > y ;^ 3 

T^PS^-;!/ 1 /PtMn(20)/CoFe(3)/Ru(0.7)/CoFe(3)/Al203/CoFe( 

l)/NiFe(3) 

/ NiFe(5)/Ru(0.7)/NiFe(3) MM^^||M2/_hgP - K 

^^T% T^Pii (013) (D-y^y ^^itf4 \^iz:m^^^. ^r^m^mit. 

:7^^y ^>?.^-r K:^fBllC 2 8 0 t: 1 . 5^K5 kO eT-^f ofe^, V ^ v ^ ^.i^ 
KtcSlttC (Ell 3i£ffi{CSt£) ISOOr 1. 5^r^5 KO e<Z)^^EtiT' 

[0211] 

3M^®-fe>i^-- $:fflV^T, , h^-y ^Sg^i^^j^gOkTPI (tracks per inch) . 
madSSg;Stt550kBPI (bits per inch) "etait^ tlfeH D Dfa^^^:?:^^'- 
iiJ*S211Mlf h/#TS^Iim$:^f o7t. ^ ^y KCD#±*li20nm^ L feo ^^y 

KcDtf ^y h^u^ii-!t> >'';i/i *u X 1 0"'^. -tf-> 2 *n X 1 o~^- 
;i/3 X 1 o"^-^- -efeofeo 

[0 2 12] 

J:JA±(D||MM®i: -5 ^C2^#§0^(Z)gfi^'ffiM$:MV^7^:a^■fe>-y--ttl^V^BER§: 
[0213] 

(HigM 1 6 ) 

[0214] 
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1 

Ta (3) /Cu (500) /Ta (3) /PtMn (15) /CoFe (2) /Ru (0 . 7) /CoFe (2) /A 1203/CoFe (1) /N iF 
e(l)/Ta(3) 

•9- > 2 

Ta (3) /Cu (500) /Ta (3) /N i Fe (4) /PtMn (15) /CoFe (2) /Ru (0 . 7) /CoFe (2/A 1 203 /CoFe 
(l)/NiFe(l)/Ta(3) 
it > y ;b 3 

Ta (3) /Cu (500) /Ta (3) /N iFeCr (4) /PtMn (15) /CoFe (2) /Ru (0 . 7) /CoFe (2) /A 1 203/C 
oFe(l)/NiFe(l)/Ta(3) 
-9- 4 

Ta (3) / (Cu(5) /Ta (1) ) *100/N iFeCr (4) /PtMn (15) /CoFe (2) /Ru(0 . 7) /CoFe (2) /A 12 
03/CoFe(l)/NiFe(l)/Ta(3) 

Ta (3) /Cu(500) /NiFe (1) /CoFe(l) /Al203/CoFe(3) /Ru(0 .7) /Co30Fe70/PtMn (15) / 
Ta(3) 

Ta(3) /Cu(500)/NiFe(l)/CoFe(l)/Al203/CoFe(3)/Ru(0.7)/Co50Fe50(3)/PtMn(l 
5)/Ta(3) 

Ta(3) /Cu(500)/NiFe(l)/CoFe(l)/A1203/CoFe(3)/Ru(0.7)/Co90Fel0(3)/PtMn(l 
5)/Ta(3) 

Ta (3) /Cu(500) /NiFe (1) /CoFe(l) /Al203/CoFe (3) /Ru(0 .7) /CogOFelO (1) /NiFe(2 
)/PtMn(15)/Ta(3) 

\Z.^^ iiOfAm^^^'D^mM^yMm%mnM^lL\^f:L. 5Koe?^^cfi-e30 
0~400°Cl:-MM®MRffi?:M^b^Mm$: (* 1 4 ) tC^1-„ 
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[0 2 15] 

[0 2 16] 
[^14] 
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[0 2 17] 

(^14) cfcU, MTgP^H^^^ttMi: -4 {ci3v^T^±. 

1 jCirb^, NiFefe-2,V^^iNiFeCrT:®$:MV^fe■9->y;^2 *^ld:-9->>^;i/3 CO 
[0 2 18] 

i^l, X^sgO^Tb-'^li Co70Fe50~Co90Fel0i:^^^C^A^V^, bcc:;{)N Pjhcp^^ VNiifc 
[0219] 
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[0 2 2 0] 

, ptfj^^mittir^^pf^Kt^im) -r^$ti4 o^x^s 5 com 

[0 2 2 1 ] 

(mmm n) 

[0 2 2 2] 

Ta (3) /Cu (500) /Ta (3) /N i Fe (5) /Ta (3) /N iFe (5) /A 1203/CoFe (3) /Ru (0 . 9) /CoFe (3 
)/PtMn(15)/Ta(3) 

■9->:/;i/2 

Ta(3)/Cu(500)/Ta(3)/NiFe(5)/Ru(0.9) /NiFe(5)/Al203/CoFe(3)/Ru(0.9)/CoFe 
(3)/PtMn(15)/Ta(3) 
if>'>^;i/3 

Ta (3) /Cu (500) /Ta (3) /N i Fe (5) /Ta (3) /N iFe (9) /A 1203/CoFe (3) /Ru (0 . 9) /CoFe (3 
)/PtMn(15)/Ta(3) 

+>->y;i/4 

Ta (3) /Cu (500) /Ta (3) /N i Fe (5) /Ru (0 . 9) /N iFe (9) /A 1 203/CoFe (3) /Ru (0 . 9) /CoFe 
(3)/PtMn(15)/Ta(3) 
;i/ 5 

Ta (3) /Cu (500) /Ta (3) /CoFe (4) /Ta (3) /N i Fe (9) /A 1203/CoFe (3) /Ru (0 . 9) /CoFe (3 
)/PtMn(15)/Ta(3) 
6 

Ta (3) /Cu (500) /Ta (3) /CoFe (4) /Ru (0 . 9) /N iFe (9) /A 1 203/CoFe (3) /Ru (0 . 9) /CoFe 
(3)/PtMn(15)/Ta(3) 

^^-9- 5 ilif >'^;b6® Sffi^'l4ji$:^^-r^CoFe(4)feJ:t>*NiFe(9) 
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o 

[0 2 2 3] 

^n^n(D^mm^5Koemm^. 280'c vm^mh. EBt.yyfhvv^'^y-< 

^MVNT^^®^7i'^0.lX0.3^?>'0.3X0.3;S.tKlX3/i m^fC^S i o lC;<ifMtC 
[0 2 2 4] 

^-r> ^^?^4^*nx3^iii20md^tcov\Tii^feo ^tL^n©-!t> >^;i/(Z)±2 

>^;L'l>5.Uf-9->>^;i/3~6®0^a)^^U^^'ffi$:M/^efe«?)lC. 250°C, 1^ 
[0 2 2 5] 

mm<D^i^<Dmm^. 0.1X0.3/A m^tc^f ofei:r5, i?- > >^;i/ 3 ^0^4 T'li 

, jS«M(^it:^(Z)fci?)2000eT(^)^<fc)S«A^^M?x.j&:^^ofeo 

5 ^ iD^it^y;!/ 6 ti, ixS/im^hlef^^^.UcD^^'ffi^tffilM^T-^feo 
[0 2 2 6] 

^fe|^il(0^f4^(D||ig^$:, 0.3X0.3// m^fCiffofe^^^. it>>^;i/3~6© 

> y ;i/ 5 ^r>* 6 (7) ^ -e o fe c 

7 5 2001-3067208 



#2 000-330254 



[0 2 2 7] 
[0 2 2 8] 

mmm i s ) 

[0 2 2 9] 

Ta (3) /Cu(500) /Ta (3) /PtMn(30) /CoFe (3) /Ru (0 . 7) /CoFe (3) /A 1203/N iFe (5) /Ru( 
0.7) /NiFe(3)/Ta(3) 

-9- y 2 

Ta (3) /Cu(500) /Ta (3) /PtMn (30) /CoFe (3) /Ru (0 . 7) /CoFe (3) /A 1203/N iFe (3) /Ru( 
0.7)/NiFe(5)/Ta(3) 

^tl^tl(^)#SM$:5Koea^tfi, 240"'C T'^^S L, -7 yf h ^^"^y ^ 

±mnm^mm.i^. miMm7izB-t^^r£mm^w-zimw.n^mmM 

«*^hLfco i?->>^;i/iJ3J;tJf-!t>:/;i/2(DMRfi^. is J:t>*i S^ttMi? 

fe-SNiPe/Ru/NiFeMcD^^-fb^^ffi^rig 1 4 IC^t-o ■9->>'';i'l -y* 2 tj {C 



7 6 



ffisE# 2001-3067 2 06 



i|t2000 — 330254 



^v^T^i, MR*^:^^<^>ffc-r-5o rti^$:ffjffl-rtiii, "fry-fjvzizm-t^m 

[0 2 3 0] 

2, ^i^mmm^t^nzt-t^t.. M2 Xd2>Ml Xdl T'^U, MM%(Dmi\L\Z 
[0 2 3 1 ] 

(mmpi 1 9 ) 

[0 2 3 2] 

Ta (3) /Cu(500) /Ta (3) /PtMn (15) /CoFe (3) /Ru (0 . 7) /CoFe (3) /A 1203/N iFe (4) /Ru( 
0 . 9) /NiFe (4) /Ru(0. 9) /NiFe (7) /Ta(3) 



7 7 



maiE#2 001-3067206 



i{f2000 — 330254 



[0 2 3 3] 
[0 2 3 4] 

feo ^(Z)#Jf i^$:5K0e®^^^cfT, 280°C T-f^^SI EBh "7 h U V "7 $: 
[0 2 3 5] 

y^nm^mhtz.. :i(Dmiz. v-y^mizm^T^^^nm^m-t^tx. m^t<'j 
m^^m^L. m^miz:fy^ii^^m&<Dmt^m^t^t=.. mxitm^t^jm^t 
^^mm(Dm^t:^\^ti^-mi^x\^^r^ibiz. m^t ^jmmzM-t^m&m^ttimt. 

[0 2 3 6] 
[0 2 3 7] 

(mmm 20) 

[0 2 3 8] 

Ta (3) /Cu (50) /Ta (3) /PtMn (15) /CoFe (3) /Ru (0 . 9) /CoFe (3) /A 1203/N i Fe (4) /A 1 20 
3/CoFe(3) /Ru(0 . 9) /CoFe (3) /PtMn (15) /Ta (3) 



7 8 



£BliE# 2001-3067206 



#2000—330254 



-9->^;i/2 

Ta(3)/Cu(50)/Ta(3)/PtMn(15)/CoFe(3)/Ru(0.9)/CoFe(3)/Al203/NiFe(2)/Al20 
3/CoFe (3) /Ru (0 . 9) /CoFe (3) /PtMn ( 15) /Ta (3) 
it>^;i/3 

Ta (3) /Cu (50) /Ta (3) /PtMn (15) /CoFe (3) /Ru (0 . 9) /CoFe (3) /A 1 203/N i Fe (3) /Ta (3 
) /N i Fe (5) /A 1203/CoFe (3) /PtMn (15) /Ta (3) 

-y->y;i/4 

Ta (3) /Cu (50) /Ta (3) /PtMn (15) /CoFe (3) /Ru (0 . 9) /CoFe (3) /A 1203/N iFe (3) /Ta (3 
) /N iFe (5) /A 1 203/CoFe (3) /Ru (0 . 9) /CoFe (3) /PtMn (15) /Ta (3) 

-tf 5 

Ta (3) /Cu (50) /Ta (3) /PtMn (15) /CoFe (3) /Ru (0 . 9) /CoFe (3) /A 1 203/N iFe (3) /Ru (0 
. 9) /N i Fe (5) /A 1203/CoFe (3) /PtMn (15) /Ta (3) 

■t>->:/;i/ 6 

Ta(3)/Cu(50)/Ta(3)/PtMn(15)/CoFe(2)/Ru(0.9)/CoFe(4)/Ru(0.9) /CoFe(2)/Al 
203/N iFe (3) /Ru(0 . 9) /N iFe (5) /Al203/CoFe (3) /Ru(0 . 9) /CoFe (3) /PtMn (15) /Ta (3) 
(MmP^(Z)Mff"e#^tinm) 
^(Z)#Ml^i5:5K0e®^^#|^t, 280°C1?^^SL, EBty it h V -< 



ffiBiE#2 001-3067206 



#2000—330254 



[0 2 3 9] 

^mm^mf)K 2nM (n = i, 2 • • o (Dm^i^mt. 2 n - imcD^m 

[0 2 4 0] 

(mmm 2 1 ) 

[0 2 4 1] 

1 

Ta (3) /Cu (50) /Ta (3) /PtMn (15) /CoFe (3) /Ru (0 . 9) /CoFe (3) /A 1 203/N iFe (3) /Ta (3 
) /N i Fe (3) /Ta (3) /N i Fe (3) /A 1 203/CoFe (3) /Ru (0 . 9) /CoFe (3) /PtMn ( 15) /Ta (3) 
-9- y -^JV 2 

Ta (3) /Cu (50) /Ta (3) /PtMn (15) /CoFe (3) /Ru (0 . 9) /CoFe (3) /A 1 203/N iFe (3) /Ru (0 
. 9) /N iFe (3) /Ru(0 . 9) /NiFe (3) /A 1203/CoFe (3) /Ru(0 . 9) /CoFe (3) /PtMn (15) /Ta (3) 

Ta(3)/Cu(50)/Ta(3)/PtMn(15)/CoFe(3)/Ru(0.9)/CoFe(3) /Al203/NiFe(3)/Ru(0 
.9)/NiFe(5)/Ru(0.9)/NiFe(3)/A1203/CoFe(3)/Ru(0.9)/CoFe(3)/PtMn(15)/Ta(3) 

Ta (3) /Cu (50) /Ta (3) /PtMn (15) /CoFe (3) /Ru (0 . 9) /CoFe (3) /A 1 203/N iFe (3) /Ru (0 
. 9) /N iFe (6) /Ru (0 . 9) /N iFe (3) /A 1 203/CoFe (3) /Ru (0 . 9) /CoFe (3) /PtMn (15) /Ta (3) 

Ta (3) /Cu (50) /Ta (3) /PtMn (15) /CoFe (3) /Ru (0 . 9) /CoFe (3) /A 1 203/N iFe (3) /Ru (0 
. 9) /NiFe (7) /Ru(0 . 9) /N iFe(3) /Al203/CoFe (3) /Ru(0 . 9) /CoFe(3) /PtMn(15) /Ta(3) 

Ta (3) /Cu (50) /Ta (3) /PtMn (15) /CoFe (3) /Ru (0 . 9) /CoFe (3) /A I203/N iFe (4) /A 1 20 



m$E#2 001-3067206 



#2000—3302 5 4 



3/CoFe (3) /Ru(0 . 9) /CoFe (3) /PtMn (15) /Ta (3) 

•v^T^^®a*'^o.lxo.3/im2^c75i'5 J: e)tc^-9-§i[ics$mxL7^o Mmmmm 

^mm'\iMm^t>\ NiFe(3)/Ru(0.9)/NiFe(5)/Ru(0.9)/NiFe(3), t-f^-^y^^JV 
4a)^mm^m<Dmmti\ NiFe(3)/Ru(0.9)/NiFe(6)/Ru(0.9)/NiFe(3)-e^ec 

•f)'y^)V4:(Dmmxmmmi[:^itm't^t.. i^->:/;^3^c^3v^T^i, im^ns 
yf)\^4x\t. imnhzmna^^^'') 2muo^m.is^±^^^z.t.fs^6^ts^'Dr=.. 

[0 2 4 2] 

m^X. m^W^MrKD^i-mm^^n. ^iUlgfO^m^Mn (n=l, 2, 3) i: 
•^-5^1, M3Xd3+MlXdl¥=M2 XSb ^M%^i}iM^\Z'D\^Xv^^f=.fi^ 

. &S^'l4JS7b\ 2n+lM (n=l, 2 • • •) 2 njiO#^?^ 



aiiiE# 2001-3067206 



i^2000 — 330254 



[0 2 4 3] 

(mmm 22) 

[0 2 4 4] 

Ta (3) /Cu (50) /Ta (3) /PtMn (15) /CoFe (3) /Ru (0 . 9) /CoFe (3) /A 1203/CoFe (3) /Ru (0 
.7)/CoFe(5)/Ta(3) 
y ^Jh 2 

Ta (3) /Cu (50) /Ta (3) /PtMn (15) /CoFe (3) /Ru (0 . 9) /CoFe (3) /A 1203/CoFe (3) /Ru(0 
.7)/NiFe(7)/Ta(3) 

t)^6^f3^^r^. 6-r ^^-^^x/Np^czjcoFe, }iiFe(Dmm^^it^n%3%mmx:^^) 
T, ^nmmm^t(Dmmi^^^ti^^^^n^. mm. RuT%±{ccoFe^NiFe^ti 

lnm^itLt=.^^(Dm^^^£f^^^m'it(D^mi>t2 0%, SfeN i F e CD^tltt 5 
%T'feofeo t7"c|Bl#tcmJ*{C>t^t- -SCoFe^jg, ^^t>*NiFe#.ji(Z)>^^ij(D^g& 
ti, CoFe-ei5%@^, NiFe-e 2 Ji^±® r ^ ;^)^ , i^^S^-fC b 



aiil# 2001-3067 2 06 



#2000—330254 



il'm PL^ o 
[0 2 4 5] 

(mmm 23) 

[0 2 4 6] 
-b- > 1 

Ta(3)/Cu(50)/Ta(3)/PtMn(15)/CoFe(3)/A1203/CoFe(3)/Ru(0.9)/NiFe(5)/Ta(3 

) 

-!^->y;i/2 

Ta (3) /Cu (50) /Ta (3) /PtMn (15) /CoFe (3) /Ru (0 . 9) /CoFe (3) /A 1203/CoFe (3) /Ru (0 
.9)/NiFe(5)/Ta(3) 
-9->^;i/3 

Ta (3) /Cu (50) /Ta (3) /PtMn (15) /CoFe (2) /Ru (0 . 9) /CoFe (3.5) /Ru (0 .9) /CoFe (2) / 
A 1 203/CoFe (3) /Ru (0 . 9) /N i Fe (5) /Ta (3) 
(^Sm 60 MJST' iinm) 
^tie3(Z)#JSM$:10KOeCDi^#cf3, 280r;T^MaL, U V >r V^T^ 

ij$:^#<2>fe«?){Clj;, ©^l^tt»5&^ct'WM{H!li: 2 n jfO^^'S^fcS^ 2 n - 1 S 



ailiE# 2001-3067206 



#2 000 — 330254 



2 n + 1 mcDm^i^mt 2 nmm^^Mti'^^mzmm-^nr^mum.m.m^^m 

[0 2 4 7] 

(mmm 24) 

[0 2 4 8] 

if >^;i/ 1 

Ta (3) /Cu (50) /Ta (3) /PtMn ( 15) /CoFe (3) /A 1 203/CoFe (5) /Ta (3) /CoFe (3) 
if>^;b2 

Ta (3) /Cu (50) /Ta (3) /N ipeCr (4) /PtMn (15) /CoFe (3) /A 1 203/CoFe (5) /Ta (3) /CoFe 
(3) 

MV^T 5%®7K^#H^*"T?^1^#^f4^®T400°C, 30m i n(DmmM(D^MR^ 
[0 2 4 9] 

it > 1 itm^mnm^oyM R ti30%T'400°c ©Mil imBxn2%^x^m 

^^inX|i[^(Z)MR(i30%T400°C(Z)MS 1 llIST20%^TM^i'^L, 400°C®MS 

^S'S^r^Lfeo *fe#^C;S3S^'f^^^f^(Z)T:^^M^CNiFeCr$:MV^fei^>^;^2^^i 
, MRW^Mb^t^^^^^^ofcc $ ?>{C^4r;5:it>^;bl?M^feh^6, Mtc^H^ 
a o cfi^S T jsnf ^'ff tt450°c as ^ ^ :i i: o o 

(Z)#|^M^ t5 if - -r 3 T% SB^®m*^^ L < <ST "T ^ 3 o 

[0 2 5 0] 



8 4 



tliliE4f 2001-306 72 06 



#2000—330254 



[0 2 5 1 ] 

1 

Ta (3) /Cu (50) /Ta (3) /N iFeCr (4) /PtMn (15) /CoFe (3) /Ru (0 . 9) /CoFe (3) /A 1 (0 . 4) - 
0/A 1 (0 . 3) -0/N i Fe (5) /Ru (0 . 9) /N iFe (3) /Ta (3) 

Ta (3) /Cu (50) /Ta (3) /N iFeCr (4) /PtMn (15) /CoFe (3) /Ru (0 . 9) /CoFe (3) /A 1 (0 . 4) - 
0/Al(0.35)-0/NiFe(5)/Ru(0.9)/NiFe(3)/Ta(3) 
+>->^;i/3 

Ta (3) /Cu (50) /Ta (3) /N iFeCr (4) /PtMn (15) /CoFe (3) /Ru (0 . 9) /CoFe (3) /A 1 (0 . 4) - 
0/Al(0.3)-0./NiFe(5)/Ru(0.9)/NiFe(6)/Ru(0.9)/NiFe(5)/Al(0.4)-0/Al(0.3)-0 
. /CoFe (3) /Ru (0 . 9) /CoFe (3) /PtMn (15) /Ta (3) 

i:^>y;l/4 

Ta (3) /Cu (50) /Ta (3) /N i FeCr (4) /PtMn (15) /CoFe (3) /Ru (0 . 9) /CoFe (3) /A 1 (0 . 4) - 
0/Al(0.3)-0./NiFe(5)/Ru(0.9)/NiFe(3) /Cu(5)/NiFe(3)/Ru(0.9)/NiFe(5)/Al (0. 
4) -0/A 1 (0 . 3) -0 . /CoFe (3) /Ru (0 . 9) /CoFe (3) /PtMn (15) /Ta (3) 

i^- > y ;i/5 

Ta (3) /Cu (50) /Ta (3) /N iFeCr (4) /PtMn (15) /CoFe (3) /Ru (0 . 9) /CoFe (3) /A 1 (0 . 4) - 
0/Ai(0.3)-0./NiFe(5)/Ru(0.9)/NiFe(3) /Cu(5)/NiFe(5)/Ru(0.9)/NiFe(3)/Al (0. 
4) -0/A 1 (0 . 3) -0. /CoFe (3) /Ru (0 . 9) /CoFe (3) /P tMn ( 1 5) /Ta (3) 

Zl^-trCoFeli, Co75Fe25$:, NiFeli, Ni60e40$:M V^feo *?tNiFeCrli, Ni49F 
el2Cr39, PtMnliPt50Mn50 $:M fe. 
[0 2 5 2] 

^feAl(0.4)-0/Al(0.3)-Ohtt iM^feU, Al$:0.3nmfigM^, lOOTorr, Imin 
®iE^#H^ffJT'^'fb^i±fe(7)t>, $ ^fCAlS:0.2nin^J^^, lOOTorr, Imin©^ 

mnm^-vmit^-^. ki203t.Lt=.hy:^^jvmmm^M^Lx^^^o ai(o.4) 



ffiiiE#2 001-3067206 



#2000—330254 



(Dmit^mt. M^W*Umin^^-t:-^<5^-^, 10mTorr®ffi:d ^ , 600mTorr 
[0 2 5 3] 

^tie3®#®]^^5KOe®?^^t4J, 280°CT'|^^^b, EB^ 7 pj- N U V ^''^ :7 ^' 
[0 2 5 4] 

75)^43%, ■9->^;i/3. -9->^;i/4^?>*-9->^;i/5 J^)^^tl€tl39%, 40%, 42%^;^ CD 

4^t5 5ti35%, 36%, 35%T'^ofc„ R A ttit > :/;H*'530 i2 a m^, -tf- 

y^JVZmOQ /in^^ ■9->y;i/3, 4, 5 ^^'60 Q a* m^'^fe o T^o •9->>^;i/3, 4 

^i'f^mizmL^^^mti'^^^ti^o rtiii, -tf>>'';i/3, 4^t>*5 :^^'2 h > 
:^;l/$e^jS:^^)^^^^l^^cg^M$4^T^^^fe^?)^l#;t e^ti^o $ ^ {c if 3, 4^ 
t>'i?->'>^;i/5(D^g|Ji^^{c^1-^#M$5^tt$:i^^fe^r6, ■9->:/;i/5, ■+^>'>^ 
;i/4, if >>^;l/3©JlII^c*f#'[^:^)^]S;^>^o^o rti^^aua^lcMLTJcS^-T 
Ai203ja^(Dig^'f4#:jgA^, -b->y;v3 T'^±^v^^cg^g^L, K-D^n^m^t^^t. 

a±50nmJi^T"efeo^o * fcCuJ^^, Al, TiN., TiWN, CuAl, CuAlTi, Ag, A 



ajll# 2001-3067 2 06 



#2000—330254 



[0 2 5 5] 

(mmm 2 6) 

[0 2 5 6] 

"i^y^^jv 1 

Ta (3) /Cu (500) /Ta (3) /N i FeCr (4)/PtMn (15) /CoFe (3) /Ru (0 . 9) /CoFe (3) /Cu (5) /C 
oFe(l)/NiFe(3)/Ru(0.9)/NiFe(3)/Ta(3) 

Ta (3) /Cu (500) /Ta (3) /N iFeCr (4) /PtMn (15) /CoFe (3) /Ru (0 . 9) /CoFe (3) /Cu (10) / 
CoFe ( 1 ) /N i Fe (3) /Ru (0 . 9) /N i Fe (3) /Ta (3) 

-y->-^;i/3 

Ta (3) /Cu (500) /Ta (3) /N iFeCr (4) /PtMn (15) /CoFe (3) /Ru (0 . 9) /CoFe (3) /Cu (5) /C 
oFe(l)/NiFe(3)/Ru(0.9)/NiFe(6)/Ru(0.9)/NiFe(3)/CoFe(l)/Cu(5)/CoFe(3)/Ru( 
0.9)/CoFe(3)/PtMn(15)/Ta(3) 

■9->y;i/4 

Ta (3) /Cu (500) /Ta (3) /N iFeCr (4) /PtMn (15) /CoFe (3) /Ru (0 . 9) /CoFe (3) /Cu (5) /C 
oFe(l)/NiFe(3)/Ru(0.9)/NiFe(3)/Cu(5)/NiFe(3)/Ru(0.9) /NiFe(5)/CoFe(l)/Cu( 
5) /CoFe (3) /Ru (0 . 9) /CoFe (3) /PtMn (15) /Ta (3) 

-9->:/;i/5 

Ta (3) /Cu (500) /Ta (3) /N iFeCr (4) /PtMn (15) /CoFe (3) /Ru (0 . 9) /CoFe (3) /Cu (5) /C 
oFe(l)/NiFe(3)/Ru(0.9)/NiFe(3)/Cu(5)/NiFe(5)/Ru(0.9) /NiFe(3)/CoFe(l)/Cu( 
5) /CoFe (3) /Ru (0 . 9) /CoFe (3) /PtMn (15) /Ta (3) 

Zl^T'CoFeii, Co90FelOl:, NiFeii, Ni60e40$:M^/^7^„ ^/tNiFeCrli, Ni49F 
el2Cr39, PtMnttPt50Mn50 V> fe„ 
[0 2 5 7] 



8 7 



miiE#2 001-3067206 



#2000—330254 



[0 2 5 8] 

;bn5l -9- 3, > y ;i/ 4 ^ t>* -b- 5 4X^4X4956, 47t 42%@S(D 
MR$!^L;to •9->>^;i/3, 4^0-9->^;i/5(Z)^g|5?^#{C*ft-e#N*fir>ffi$:si^ 

feiira, i^->^;i/5. +>->>^;b4, +>->^;i/3 ©Mtc^l^tt^^lftVNr i:*'^^^:^^ 

[0 2 5 9] 

(mmm 27) 

V ^* N D > X /N° ^ J; U S i j^S^'f bS^J: JC ^ T ® MM b = 
[0 2 6 0] 

Ta (3) /Cu (50) /Ta (3) /N i FeCr (4) /PtMn ( 15) /CoFe (3) /Ru (0.9) /CoFe (3) /A 1 203/N i 
Fe (5) /Ru (0 . 9) /N iFe (3) /Ru (0 . 9) /N iFe (5) /A 1 203/CoFe (3) /Ru (0 . 9) /CoFe (3) /PtMn 
(20) /CoFe (3) /Ru (0 . 9) /CoFe (3) /A 1 203/N i Fe (5) /Ru (0 . 9) /N i Fe (3) /Ru (0 . 9) /N i Fe ( 
5) /A 1 203/CoFe (3) /Ru (0 . 9) /CoFe (3) /PtMn (15) /Ta (3) 

3Z:-eCoFeli, Co760Fe24$:, NiFeli, Ni60e40$:M V^^o ^^NiFeCrJi, Ni49Fe 
12Cr39, PtMn^iPt50Mn50§:MV^fc„ 
[0 2 6 1] 

rtl?>©#Mm§:5K0ecZ)^«tfi, 280°C-e^^Sb, EEty^h'))J^^y^ 
[0 2 6 2] 

r4x?3CD^^<^;R#^fnlic?^#$::6>itMR$:?i^L^i:3 6, ^Tc^)^T--e«M 
^#{C T r X 5: ImV^ST'M^ f -5 i: -!:^ > 1 ;^'^41%T' ^ U , 500m 

[0 2 6 3] 

ammm 2 a ) 



8 8 



mU^W 2001-3067206 



#2000—330254 



Ta(3)/Cu(50)/Ta(3)/NiFeCr(4)/PtMn(15)/CoFe(3)/Ru(0.9) /CoFe(3)/Al203/Ni 
Fe (2)/Ta(3) 

Ta (3) /Cu(50) /Ta (3) /N i Fe (2) /A 1 203/CoFe (3) /Ru (0 . 9) /CoFe (3) /PtMn (15) /Ta (3 

) 

•9->y;i/3 

Ta (3) /Cu (50) /Ta (3) /N iFeCr (4) /PtMn (15) /CoFe (3) /Ru (0 . 9) /CoFe (3) /A 1203/N i 
Fe (2)NiFeCr(4)/Ta(3) 
-9->^;i/4 

Ta (3) /Cu(50) /Ta (3) /N iFeCr (4) /N i Fe (2) /A 1 203/CoFe (3) /Ru (0 . 9) /CoFe (3) /PtM 
n( 15)/Ta(3) 

^^TCoFeli, Co760Fe24$:, NiFeli, Ni81Fel9$:MV^fe„ ^feNiFeCrtt, (Ni 
81Fel9)^QQ_^Crj^ PtMnliPt50Mn50$:^ V^fe„ 
[0 2 6 4] 

-f $:Mv^T^^^®a;^)'^0.3X0.9/im2^c;&^ J;e)tC^-b-§3lC^|jff;(fDXL^„ Mm 
[0 2 6 5] 

i^>^;i/2T'»;^t°>>'N';b>^M(Z)MR7^':Mi!I^ti-r> ^j^^bJC J:-g>NiFe 

JS®a^i:^t;;btv-5o 2 ^ j:t)f-tf-> >^;i/ 3 ^c^v^Tti30%gs 

(Z)MR;^^#e3tl/c= <S?C{C, (Ni81Fel9)^QQ_xCrj^-eX$:^'fb$i±TM^7^i: ' 5, 
Xll°>A;b>^§i!(7)MR;^>^^^e>nfe(Z)ttX>^^50Jl^TCO^-e^o:^. 'fBbXTbU OJ^A 
TT'til5ia;^®it:^;^)'^^b < , r^XliNiFeCrODi^ftTb'^:^^ < ^ UM?^#/^)"^it::^ b 
fctc^'eSb^o r(7)^^T?(Z)NiF e C r ©l^fO^^bliifi^O. 2TTS>ofe= * 
feX;0'J2 5-e|gfO^'fl:tti^tSifn^^ofcc |«I«S&^ttC r <Z)ffi. Mo, WT'^fe^^ 
^tl^o ^;t*^»J"Cligffl^'ffi»*^#jST% Mfig*^Ni81Fel9®«-a-5:^Lfc 
A':, NiGOF e40-eii, (Ni60Fe40) ^qq_jj (Cr, Mo, W)j^, ^ ^Co75Fe25-eii (Co75 



ailiE#2 001-3067206 



#2000—330254 



Fe25)jQQ_x (Cr, Mo, W)^^ 7?)^ tlSlW 5: =fo o A ^y ^ T Jf T'^tl^4X(Z) S 

m'\im(Dmm^m (4~inm@^) (DMRm'\t(D\^±ti'^^'btir^o 

[0 2 6 6] 

(.mmm 29) 

[0 2 6 7] 

1 

Ta (3) /Cu (50) /Ta (3) /CoFe (1 . 25) /Ru (0 . 8) /CoFe (2 . 25) /A 1 203/CoFe (3) /Ru (0 . 9) 
/CoFe(3) /PtMn (20) /Ta (3) 

Ta (3) /Cu (50) /Ta (3) /CoFe (1.5) /Ru (0 . 8) /CoFe (2 . 5) / A 1 203/CoFe (3) /Ru (0 . 9) /C 
oFe(3)/PtMn(20)/Ta(3) 

iJ- > :;'";i/3 

Ta (3) /Cu (50) /Ta (3) /CoFe (2) /Ru(0 . 8) /CoFe (3) /A 1203/CoFe (3) /Ru (0 . 9) /CoFe ( 
3) /PtMn (20) /Ta (3) 

Ta (3) /Cu (50) /Ta (3) /CoFe (2) /Ru (0 . 8) /CoFe (4) /Ru (0 . 8) /CoFe (3) /A 1 203/CoFe ( 
3) /Ru(0 . 9) /CoFe (3) /PtMn (20) /Ta (3) 

•9->^;i/5 

Ta (3) /Cu(50) /Ta (3) /CoFe (3) /Ru (0 . 8) /CoFe (5) /Ru (0 . 8) /CoFe (3) /A 1203/CoFe ( 
3) /Ru(0 . 9) /CoFe (3) /PtMn (20) /Ta (3) 

^rT'CoFeli, Co75Fe25?:MV^feo 
[0 2 6 8] 

:in^(D^mm^5Vi0e(Dmm^. 280°C-?:'^^SL, EBh^^r h U 
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